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FOR SATISFACTORY SERVICE 


A J p STEEL CARS, BRIDGES 


{ B and All Exposed Railway Work 
_WADSWORTH-t -HOWLAND CO., Chicago 


A <2 x sr aaeng ema See. 


ROOGER BALLAST CAR C0,°o Gar OE Fa 8 


LARCEST DEALERS REBUILT EQUIPMENT IN THE UNITED STATES 


EAST WORKS { TWO SEPARATE PLANTS § WEST WORKS 
New Freight and Passenger Cars ' Rebuilt Coaches, Cars, Engines 


HICKS LOCOMOTIVE & CAR WORKS 
SALES DEPARTMENT 


GENERAL OFFIC hg E 
Chicago Heights, Ill Fisher Building 
: Chicago, Ill 


























K. & M. 85 Per Cent. Magnesia Sectional Locomotive Lagging 


A ASBESTOS CORRUGATED ROOFING 
ont | roe 


The Atlas 
Gar-Mover 


Is the best and most powerful Car-Mover 


Asbestos “Century” Sheathing and Shingles made, and supersedes all others wherever 


introduced. 


Try an “ATLAS,” it will pay for Itself in 
a Few Hours’ Use. 


w MANUFACTURED EXCLUSIVELY BY 
Franklin M fg . Co. The Appleton Car-Mover Co. 


C. J. S. Mitte, Pres. Franklin, Pa. Appleton, Wis., U. S. A. 


No Paint. No Rust. Fireproof. Waterproof. Everlasting 

















OUR TRACK 


R THE HANNA MFG, 60, DRILLS When Writing to Advertisers 


bay Hint Grads mill save Please Mention The 
ngi = oney. 
Se aoe . + "ulars, Railway Engineering 


8O Rive r St.. Troy, N.Y. : 
b pte ey atalogue on application. FRANCIS REED CO., 
Worcester, Mass. 


LIGHT LOCOMOTIVES 


For all Classes of Service 





























> VULCAN IRON WORKS 


WILHES BARRE, PA. 
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TANK CARS 





STEEL CARS 





BOLSTERS UNDERFRAMES 


JOHN H HEALD & OO. ING: 


LYNCHE URG VA 


ie 


JAAR Bo. Ine.) 





8000 Gallon Capacity Built for JOHN H. HEALD & CO. 40 Ton Trucks 


ETT oMPANY 


‘“‘The Car Builders’’ 
General Offices and Works, Davenport, Iowa 


ST. LOUIS NEW YORK CITY 











CHICAGO 























The Abernathy Steel Surface Cattle Guard 


ER tet poten 7 6°.) Made in four sections. 





pags Soe) Each section weighs 75 


lbs. Interchangeable; 





can be placed close 





to rail--Track ties form 





its only foundation. 





No special instructions 









necessary for placing. 











oF in wea ne. Sea? ip | Send for further particulars 





STANDARD CATTLE GUARD CO., Birmingham, Ala. 
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U. S. METAL AND MANUFACTURING COMPANY 


PITTSBURGH 165 BROADWAY, NEW YORK CITY CHICAGO 


STEAM _ ELECTRIC 
RAILWAY ala RAILWAY 
SUPPLIES SUPPLIES 


Selling Agents for Selling Agents for 































Dunham Hopper Door Device Feasible Drop Brake Staff Diamond Tapered Steel Pole 
Ideal Automatic Car Coupler Ureco Pneumatic Track Sander Columbia Lock Nut 

Penn Pressed Steel Bolster Davidson Locomotive Raiser Hillman Locked Turnbuckle 
Peerless Cast Steel Bolster Continental Whistling Post Hillman Locked Clevis 


Howard Wrot Iron Brake Jaw Western Malleable Iron Brake Jaw 











EASTERN AGENTS FOR 
HUTCHINS CAR ROOFING COMPANY 
ST. LOUIS SURFACER AND PAINT CO. 


SOLE RAILROAD AGENTS FOR 
CLIFF AND GUIBERT AUTOMATIC FIRE HOSE REEL 
























How do you figure your grinding expense ? 
By the cost of the wheel ? 
Or by the amount of work it does > 


Carborundum Grinding Wheels 


cost a little more in the first place—but they do ten to fifty per cent. more i] 
work in a day— 

And work twenty to a hundred per cent. more days before wearing out. 
They also do their work cleaner and better. 

There are nearly 100,000 different sizes, shapes and grits of Carborundum wheels. 
Some of these will do your grinding work better than any other wheels on earth. 








Ask us to show you. The Carborundum Company Niagara Falls, N.Y. 




















CLASSIFIED INDEX 
OF ADVERTISERS 


Anti Rall Creeper. 
Adreon & Co., St. Louis. 
Asbestos Products. Alli kinds. 
Franklin Mfg. Co., Franklin, Pa. 
Asbestos Roofing Slates. 
Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. ; 
Franklin Mfg. Co., Franklin, Pa. 
Asphalt. ; 
Standard Asphalt & Rubber Co., Chicago. 
Asphalt Roofing. } : 
Stowell Mfg. Co., Jersey City, N. J. 
Asphalt Roofing Paints. 
Carey Mfg. Co., The Philip, Jersey City, 
N. J 


Ballast Cars. 
Rodger Ballast Car Co., Chicago. 
Ballast Placing Device. 
Adreon & Co., St. Louis. _ 
Rodger Ballast Car Co., Chicago. 
Walters & Okell, Ft. Madison, Ia. 
Ballast Unloaders. 
Rodger Ballast Car Co., Chicago. 
Battery Chutes. ' 
Buda Foundry & Mfg. Co., Chicago. 
Belis 
Schwarze Electric Co., Adrian, Mich. 
Bell Ringers. 
Adreon & Co., St. Louis. 
Biocks and Tackles. 
Patterson Co., W. W., Pittsburg, Pa. 
Biue Print Papers. 
Kolesch & Co., New York. 
Blue Printing Machines. 
Kolesch & Co., New York. 
Boarding Camps. 
Railway Boarding Camp & Catering Co., 
Moline, Ill. 
Bolts and Nuts. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Books. 
Audel & Co., Theo., New York. 
Wiley, John & Sons, New York. 
Bridge Paint. 
Acme White Lead & Color Co., Detroit, 
Mich. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Dixon, Joseph, Crucible Co., Jersey City. 
Sherwin-Williams Co., Cleveland, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Suydam Co., M. B., Pittsburg, Pa. 
Wadsworth Howland Co., Chicago. 
Bumping Posts. ’ 
Mechanical Mfg. Co., Chicago. 
McCord & Co., Chicago. 
Bullding Felts and Papers. 
Franklin Mfg. Co., Franklin, Pa. 
Cars. 
Torbert, A. C. & Co., Chicago. 
Cars Ballast. 
Rodgers Ballast Car Co., Chicago. 
Cars Dump. 
Rodgers Ballast Car Co., Chicago. 
Cars Rebullt. 
Atlantic Equipment Co., New York. 
Hicks Car & Locomotive Works, Chicago. 
Car Replacers. 
Buda Foundry & Mfg. Co., Chicago. 
Cars, Second Hand. 
Atlantic Equipment Co., New York. P 
Cast Iron Pipe. 
Yale, Julian L. & Co., Chicago. 
Cattleguards. 
Adreon & Co., St. Louis, Mo. 
Buda Foundry & Mfg. Co., Chicago. 
Johnson, The W. P. Co., Chicago. 
Standard Cattle Guard Co., Birmingham, 
Ala. 
Chains. 
Adreon & Co., St. Louis, Mo. 
Patterson Co., W. W., Pittsburg, Pa. 
Chimney Cast Iron. 
Dickinson, Paul, Chicago. 
Coal and Ore Handling Machinery. 
Rodgers Ballast Car Co., Chicago. 
Cold Water Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Computing Machines. 
Kolesh & Co., New York. 
Concrete Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Condults—Reinforced Concrete. 
Reinforced Concrete Pipe Co., Jackson, 
Mich. 
Contractors’ Equipment and Supplles. 
Adreon & Co., St. Louis. 
Atlantic Equipment Co., New York. 
Chicago Concrete Machinery Co., Chicago. 
McKeown, H. J., Cincinnati, O. 
Porter, H. K., Co., Pittsburg. 
Railway Boarding Camp & Catering Co., 
Moline, Tl. 
Railway Supply Co., St. Louls. 
Rodgers Ballast Car Co., Chicago. 
Contractors Light. 
Wells Light Mfg. Co., New York. 
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Contractor’s Locomotives. 
Vuican lron Works, Wilkes-Barre, Pa. 
Coupler and Parts. 
Adreon « Co., St. Louis, Mo. 
Crabs. 
McKeown, H. J.. Cincinnati, O. 
Crossing Belis. 
Schwarze Electric Co., Adrian, Mich. 
Crossing Gates. 
Buda Foundry & Mfg. Co., Chicago. 
Crossing Signals. 
Adreon & Co., St. Louis. 
Crossing (See Frogs and Crossings). 
McKeown, H. J., Cincinnati, O. 
Culvert Pipe Clay. 
Evens & Howard Fire Brick Co., St. 
Louis, Mo. 
Culvert Pipe—Reinforced Concrete. 
Reinforced Concrete Pipe Co., Jackson, 
Mich. 
Ditching and Excavating Machinery. 
Atlantic Equipment Co., New York. 
Doors, Steel Rolling. 
Adreon & Co., St. Louis, Mo. 
Draughting Room Supplies. 
Kolesh & Co., New York. 
Dredges. 
Atlantic .Equipment Co., New York. 
Dump Cars. 
Rodgers Ballast Car Co., Chicago. 
Electric Crossing Bells. 
Schwarze Electric Co., Adrian, Mich. 
Engines, Gas and Gasoline. 
Otto Gas Engine Works, Chicago. 
Engines, Steam or Gasoline, for Concrete 
Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Engines, Hoisting. 
McKeown, H. J., Cincinnati, O. 
Excavating Machinery. 
Atlantic Equipment Co., New York. 
Expanded Metal. 
Merritt & Co., Philadelphia, Pa. 
Extension Bells. 
Schwarze Electric Co., Adrian, Mich. 
Fire Proof Paint. 
Detroit Graphite Mfg. Co., Detroit. 
Forges, Portable. 
Railway Supply Co., St. Louis, 
Forgings . 
Cleveland City Forge & Iron Co., Cleve- 
land, O. 
Frogs and Crossings. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Gas Engines. 
Otto Gas Engine Works, Chicago. 
Chicago Concrete Machinery Co., Chicago. 
Gaskets. 
McCord & Co., Chicago. 
Railway Supply Co., St. Louis. 
Gasoline Engines for Concrete Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Gates, Railroad Crossing. 
Buda Foundry & Mfg. Co., Chicago. 
Graphite. 
Detroit Graphite Mfg. Co., Detroit. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Railway Supply Co., St. Louis. 
Sherwin-Williams Co., Cleveland, O. 
Graphite Paint. 
Wadsworth-Howland Co., Chicago. 
Hand Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Hand Rail Paint. 
Wadsworth-Howland Co., Chicago. 
Hoisting Engines. 
McKeown, H. J., Cincinnati, O. 
Otto Gas Engine Works, Chicago. 
Inspection Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Instruments, Engineering and Surveying. 
Hanna Mfg. Co., Troy, N. Y. 
Kolesh & Co., New York. 
Insulating Gums, 
, aaa Asphalt & Rubber Co., Chicago. 
acks. 
Buda Foundry & Mfg. Co., Chicago. 
Dudgeon, Richard, New York. 
Duff Mfg. Co., Allegheny, Pa. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 
Jacks, Hydraulic. 
Dudgeon, Richard, New York. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 
Journal Box Brasses. 
Adreon & Co.. St. Louis, Mo. 
Journal Box Lids. 
Adreon & Co., St. Louis, Mo. 
Journal Box Wedges. 
Adreon & Co., St. Louis, Mo. 
Lamps & Lanterns. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Light, Locomotive (See Locomotive Con- 
tractors.) 
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Track 
Standards 


A new book full of 


usefull up-to-date 
information. 
Profusely Illustrated. 


Chapter |, 

ROADWAY 
Chapter 2, 

TIES 
Chapter 3, 

RAIL 


Chapter 4, 
RAIL JOINTS 

Chapter 5, 
RIGID AND SPRING 
RAIL FROGS 


Chapter 6, 
SWITCHES, TURN- 
OUTS, Etc. 
Chapter 7, 
TIE PLATES 
Chapter 8, 
CATTLE GUARDS, 
FENCES, SIGNS, Etc. 
Chapter 9, 
DERAILS, RAIL 
CHAIRS, Etc. 
Chapter 10, 
TOOLS and SUPPLIES 








For special offer on this 
book, address 


Railway Engineering 
SECURITY BLDG., 


CHICAGO 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 


Lights, Contractors. 

Wells Light Mfg. Co., New York. 

Railway Supply Co., St. Louis. 
Lockers, Metal. 

Merritt & Co., Philadelphia. 
Locomotives. 

Torbert, A. C. & Co., Chicago. 

Vulvan Iron Works, Wilkes-Barre, Pa. 
Locomotives, Compressed Air. 

Atlantic Equipment Co., New York. 

Porter, H. K. Co., Pittsburg, Pa. 
Locomotives, Contractors’, 

Atlantic Equipment Co., New York. 

Hicks, F. M., & Co., Chicago. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Electric. 

Atlantic Equipment Co., New York. 

Porter & Co., H. K., Pittsburg, Pa. 
Locomotive Headlights. 

Adreon & Co., St. Louis, Mo. 
Locomotives, Mine. 

Atlantic Equipment Co., New York. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Rebuilt. 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Locomotives, Second Hand. 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Logging Cars. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. .- 
Lubricants (Graphite). 

—, Joseph, Crucible Co., Jersey City, 

N. J. 


Mastics. 

Standard Asphalt & Rubber Co., Chicago. 
Measuring Tapes. 

Hanna Mfg. Co., Troy, N. Y. 

Kolesh & Co., New York. 
Mineral Rubber. 

Standard Asphalt & Rubber Co., Chicago. 
Nut Locks. 

American Lock Nut Co., Boston, Mass. 

Railway Supply Co., St. Louis. 

Spencer Otis Co., Chicago. 
Oil Tanks. 

Bowser, S. F., & Co., Ft. Wayne, Ind. 
Paints. 

Carey Mfg. Co., The Philip, Cincinnati, O. 

Detroit Graphite Mfg. Co., Detroit. 

Devoe, F. W., & Co., New York. 
Perforated Metal. 

Adreon & Co., St. Louis, Mo. 

Railway Supply Co., St. Louis. 

7, Joseph, Crucible Co., Jersey City, 


Sherwin-Williams Co., Cleveland, O. 
+ Surfacer & Paint Co., St. Louis, 
o. 
Wadsworth-Howland Co., Chicago. 
Paint and Varnish Gums. 
Standard Asphalt & Rubber Co., Chicago. 
Paving Asphalt and Fillers. 
Standard Asphalt & Rubber Co., Chicago. 
Pile Driving Engines. 
McKeown, H. J., Cincinnati, O. 
Pipe, Cast Iron. 
Yale, Julian L. & Co., Chicago. 
Pipe Dip and Coatings. 
Standard Asphalt Rubber Co., Chicago. 
Pipe Joint Paste. 
Detroit Graphite Mfg. Co., Detroit, 
Pneumatic Crossing Gates (See Gates Rall- 
road Crossing.) 
Pneumatic Gates. 
Buda Foundry & Mfg. Co., Chicago. 
Pumps. 
Bowser, S. F.. & Co., Ft. Wayne, Ind. 
Pumps, Boiler Test. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Punches. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Push Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Rail Benders. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Spencer Otis Co., Chicago. 
Rail Braces. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Railway Supply Co., St. Louis. 
Rail Drills. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 


field, O. 
McInnes Steel Co., Corry, Pa. 
Railway Supply Co., St. Louis. 


Rail Joints. 
Snow, J. H., Indianapolis, Ind. 
Rall Saw. 


Adreon & Co., St. Loufs. 
Railroad Equipment and Supplies. 

Atlantic Equipment Co., New York. 
Buda Foutity & Mfg. Co., Chicago. 
— * Beitech & Frog Co., Spring- 
Ss pe 








The Keystone Blast Hole Driller 


is a Portable Well Drilling Machine, em adapted for work in heavy 

R. R. cuts and Canal Excavation ; River and Harbor Exploration ; Concrete 

Piling, etc. Wea!so make machines for Mineral Prospecting tor Goid and 

Zinc; Percussion Coal Coring Tools, Water and Oil Rigs for ait depths. 
OUR 5 CATALOGS COVER THE FIELD. 


KEYSTONE DRILLER CO. Marginal Road, Beaver Falls, Pa. 














A. D. DOTY, GC. E., Manager Established 1900 
i THE 


NEW YORK ENGINEERING AGENCY 


35 WARREN STREET, . NEW YORK CITY 


High Grade Technical Men Furnished 











} t Patent 
BROWN’S «#22 
ment 
On Hand Cars, for 
Grinding Tools 


All Kinds 





‘svg eped1o0je, ‘sivg ysng ‘sivQ pure 


*soovlg [ley ‘sjeaogg HoVLy ‘Hoel HOwIY 01914 
‘s[oao']T HOVIL, ‘siopueg [twy ‘sjooy Hov1y, wu01 


‘syouf yov1 1, ouuef 
“0A ‘s1v9 ButAeT AVL 


Dealers in everything used in Constructing and Operating Railroads 


THE RAILWAY SUPPLY CO, “7 2:’.53™=* 


EXCLUSIVE MANUFACTURERS 








J. A, McGREW, Pres. H. D. BRUNING, V. Pres. and Mgr. P. C. CALDWELL, See. and Treas. 
Ghe NATIONAL ENGINEERING CO. 
(Inc.) 

Architects, Engineers, and Constructors. Consultation Expert Reports. 


COLUMBUS, OHIO 


Designs, Estimates, Specifications, Inspection’and Reports upon Steam and Electric 
Railways, Bridges, Buildings and Foundations. 














Railway Engineering 
ONE YEAR-—ONE DOLLAR 


SPECIAL OFFER 
In connection with our new book 


TRACK STANDARDS 





























RAILWAY 
















































CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 





Rails (New.) 


Atlantic Equipment Co., New York. 
Rails (Second Hand.) 
Atlantic Equipment Co., New York. 


Railroad Coatings. 
Standard Asphalt & Rubber Co., 
Railway Equipment and Supplies. 
Railway Supply Co., St. Louis. 
Railways Supplies, General. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 


Replacers, Car, and Engines. 
Adreon & Co., St. Louis, Mo. 
Rolling Steel Doours and Shutters. 
Adreon & Co., St. Louis, Mo. 
Rolling Stock. 
Atlantic Equipment Co., New York. 
Hicks, F. M., & Co., Chicago. ° 
Roof Paint. 
Bird, F. W. & Son, East Walpole, Mass. 


Carey Mfg. Co., The Philip, Cincinnati, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing. 


Bird, F. W. & Son, E. Walpole, Mass. 
Stowell Mfg. Co., Jersey City, N. J. 


Roofing Materials. 
Standard Asphalt & Rubber Co., 


Rovfing Materials, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 


Roofing Slates and Shingles, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 


Safety Gates. 


Chicago 


Buda Foundry & Mfg. Co., Chicago. 
Sand Driers. 

Parkhurst & Wilkinson, Chicago. 
Scales. 

Buda Foundry & Mfg. Co., Chicago. 
Second Hand Equipment. 

Atlantic Equipment Co., New York. 


Sheathing, Asbestos. 


Franklin Mfg. Co., Franklin, Pa. 
Shovels. 
Jackson Tool & Shovel Co., Montpelier, 
nd. 
Railway Supply Co., St. Louis. 


Hicks Locomotive & Car Works, Chicago. 


Hicks Locomotive & Car Works, Chicago. 


Chicago. 


Hicks Locomotive & Car Works, Chicago. 
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Shutters, Rolling Steel, 
Adreon & Co., St. Louis, Mo. 
Columbus Steel Rolling Shutter Co., 


Co- 
lumbus, O. 
Sijynal Lamps. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Signais. 
Adreon & Co., St. Louis, Mo. 
Slide Rules. 
Kolesch & Co., New York. 
Smoke Jacks. 
Lickinson, Paul, Chicago. 
Stand Pipes. 
Adreon & Co., St. Louis, Mo. 
Station Paint. 
Wadsworth-Howland Co., Chicago. 
Steam Shovels. 
Atlantic Equipment Co., New York. 
Torbert, A. C. & Co., Chicago. 
Steel for Track Drills and Tools. 
McInnes Steel Co., Corry, Pa. 
Steel Ties. 
Galt, Thomas A., Sterling, Il. 
Stock Guards. 
Johnson Co., W. P., Chicago. 
Standard Cattle Guard Co., Birmingham, 
Ala. 
Stoves. 


Buda Foundry & Mfg. Co., 
Structural tron Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
St. Louis Surfacer & Paint Co., St. Louis. 
Wadsworth-Howland Co., Chicago. 
Surveying Instruments. 
Hanna Mfg. Co., Troy. N. Y. 
Kolesch & Co., New York. 
Switch Indicator Bells. 
Schwarze Electric Co.. Adrian, Mich. 
Switches and Switch Stands. 
Buda Foundry & Mfg. Co., Chicago. 
a Switch & Frog Co., Spring- 
eld, O. 
Tackle Blocks. 
Patterson Co., W. W., Pittsburg, Pa. 
Tanks and Tank Fixtures. 
American Valve & Meter Co., Cincinnati. 
Otto Gas Engine Works, Chicago. 


Chicago. 


Jackson Tool & Shovel Co., Montpelier, 
Ind. 

Millers-Falls Co., New York. 

Railway Supply Co., St. Louis. 


Walters & Okell, Ft. Madison, Ia. 


THE BOWSER SYSTEM OF OIL STORAGE 








A 


My 





BOWSER SIGNAL TOWER INSTALLATION 


store-houses, machine shops, coach yards and signal towers. 
Everywhere oil is handled, the Bowser system can and should be used. Send for Bulletin VII. 





S. F. BOWSER @ CO., Inc. 


FORT WAYNE, INDIANA 


Because of its clean, econom- 
ical and convenient features, 
the Bowser System has been 
adopted by over twenty rail- 
road systems. 
it is recognized as 


THE STANDARD RAILWAY 
OIL STORAGE SYSTEM 


Bowser equipments have 
been installed and are in suc- 
cessful operation in oil houses, 





1909, 


June, 


Tie Plates. 
Adreon & Co., St. Louis, Mo. 
Spencer Otis Co., Chicago. 
Telephone Extension Bells. 
Schwarze Electric Co., Adrian, Mich. 
Ties, Steel. 
Galt, Thomas A., Sterling, 
Tool Steel. 
McInnes Steel Co., Corry, 
Track Drills. 
Buda Foundry & Mfg. Co., Chicago. 
Baldwin Steel Co., New York. 
McInnes Steel Co., Corry, Pa. 
Millers-Falls Co., New York. 
Reed Co., Francis, Worcester, 
Track Gauges and Level. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Track Jacks (See Jacks.) 
Track Laying Machinery. 
D. I. Holman Track Layer Co., Chicago. 


Track Signs. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., 


Track Materials. 


Ill. 


Pa. 


Mass. 


Chicago. 


Indianapolis Switch & Frog Co., Spring- 
field, 

Track Tools. 

Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., Chicago. 
Turnbuckles. 

Cleveland City Forge & Iron Co., Cleve- 

land, O. 

Varnishes. 

Devoe, F. W., & Co., New York. 
Velocipedes, Railway. 

Railway Supply Co., St. Louis. 
Water Columns, 

American Valve & Meter Co., Cincinnati. 
Water Proofing. 

Standard Asphalt & Rubber Co., Chicago. 
Water Softening Apparatus. 

Kennicott Water Softener Co., Chicago. 
Water Tanks. 

Adreon & Co., St. Louis. 

Railway Supply Co., St. Louis. 
Wire Rope. 

Railway Supply Co., St. Louis. 
Wrecking Cars. 

Buda Foundry & Mfg. Co., Chicago. 


Wrecking Frogs. 


Railway Supply Co., St. Louis. 












For that reason 
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Railway Shop Up-To-Date 








This is a book of nearly 250 pages 9x12 inches in size and filled from cover to 
cover with the practical every-day knowledge every railroad engineer ought to 
have. It has been carefully compiled from all that is known and has been writ- 
ten about the best and most representative railway shops in this country. Every 
large shop having up-to-date and valuable features, is described. Many of these 
shops are completely illustrated with cuts made from the drawings of the shops 
in the possession of the railroads. It is written in a clear and lucid style. It 
gives inside knowledge that is of inestimable advantage to every Engineer. 

Itis the best authority on railroad shop practice, construction and design published 
and ought to be in the hands of every man who expects to advance in his work. 
This book is handsomely bound as you will note from the photographic repro- 
duction shown herewith. It contains not only a vast amount of valuable infor- 
mation in regard to each of the big railway shops but also gives the kind of tools 
used in each and the best arrangement, with best practices and methods of con- 
struction and design. There is no doubt but that you will find many things in 
this book which will materially aid you in your work and by reference to it you 
will find improvements that can be made in your shop or your department that 
will increase its efficiency and capacity. 

There is no book published that will give you more information than Railway 
Shop Up-To-Date. ORDER IT NOW. 


CRANDALL PUBLISHING CO. 


518 Security Bldg., Chicago 
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ROD es BALLAS! HAR? CONVERT IBLE CAR 


THREE CARS IN ONE 


_ CONSTRUCTION 
“BE BALLAST AR 
4 | GENERAL FREIGHT 


BUILT OF 30 TO 60 TONS 
CAPACITY AND OF EITHER 
WOOD OR STEEL 


CHANGED FROM CENTER 


DUMP TO SIDE DUMP OR 
VICE-VERSA IN 20 MIN- 
UTES WITHOUT TOOLS 


THOUSANDS IN DAILY SERVICE 
HAVE PROVEN ITS GREAT 
ECONOMY AND PRAC- 
TICABILITY. 


cola. ccosnncnecemmias 


RODGER BAL. oe CAR CO, Snes 








Universal Cast Iron Pipe} 
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A straight taper joint, machined but not ground. 
No lead or other packing material required. 
Practically perfect electrical continuity at joints, thus 
Insuring protection from electrolysis. 
MADE BY 


CENTRAL FOUNDRY CO. 
New York City 
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Track Laying by Machinery 
Simple—Rapid—Economical 

D. F. HOLMAN RAILWAY TRACK LAYER CO. 
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Mr. F. E. Fox, master mechanic of the Denver & Rio 
Grande, at Denver, Colo., has resigned. e 


Mr. J. G. Kirby has been appointed assistant general 
foreman of the Locomotive department shops of the 
New York Central & Hudson River at Avis, Pa. 


Mr. Sheridan P. Jordan has been appointed roadmaster 


of the Sandusky division of the Lake Shore & Michigan 
Southern, with office at Sandusky, Ohio, succeeding Mr. 
C. Buhrer, resigned on account of ill health. 

Mr. J. H. Conlan, general roadmaster of the Trinity 
& Brazos Valley, has resigned to engage in other busi- 
ness. 

Mr. E. E. Pettibone has been appointed land depart- 
ment engineer of the New York Central, with headquar- 
ters at Chicago, III. 

Mr. W. M. Netherland, general storekeeper of the 
Southern, has in addition to his former duties been ap- 
pointed general storekeeper of the St. Louis-Louisville 
lines. 

Mr. John Kent of North Tonawanda, N. Y., has been 
appointed inspector of the newly installed automatic elec- 
tric signal system of the New York Central on the Buffalo 
division. Mr. George Bigger succeeds him as electrician 
at North Tonawanda. 

Mr. R. L. Butler, master mechanic for Missouri Pacific 
at Atchison, Kan., has been transferred to the shops of 
the St. Louis, Iron Mountain & Southern at Ferriday, La., 
vice Mr. W. S. Kenyon, transferred to the shops of same 
road at MeGehee, Ark. 

Several important changes have been made in the en- 
gineering department of the Baltimore & Ohio on ac- 
count of the death of Chief Engineer D. D. Carothers 
some time ago. In addition to the promotion of Mr. A. 
M. Kinsman from engineer of construction to chief engi- 
neer to suceed Mr. Carothers, Mr. Paul Didier, of Pitts- 
burg, has been promoted from district engineer to prin- 
cipal chief assistant engineer, and Mr. William C. Hart 
has been appointed assistant to the chief engineer. 

Mr. John J. Ellis, who retired from the position of 
superintendent of motive power of the Chicago, St. Paul, 
Minneapolis & Omaha on Jan. 15, was presented with a 
handsome silver loving cup on April 18 by the employes 
of the motive power and mechanical departments of that 
road. The loving cup presented Mr. Ellis is of solid sil- 
ver and stands fully two feet high and is inscribed: 
“Presented to John J. Ellis by the employes of the motive 
power and mechanical departments of the Chicago, St 
Paul, Minneapolis & Omaha Railway as a token of our 
love and respect.” 

Mr. A. H. Gairns, division master mechanic of the 
Oregon Short Line, with office at Pocatello, Idaho, has 
been appointed master mechanic of the Idaho division 
only, with office at Pocatello. Mr. H. Carrick, assistant 
division master mechanic at Pocatello, has been appointed 








master mechanic of the Montana division, with office at 
Pocatello. Mr. George Ross, district foreman at Salt 
Lake City, Utah, has been appointed master mechanic 
of the Utah division, with office at Salt Lake City, and 
the office formerly held by him has been abolished. 

Mr. F. B. McCutcheon, chief engineer of the Gulf & 
Ship Island, has resigned and his former office has been 
abolished. Mr. W. T. Stewart has been appointed super- 
intendent of roadway and will have charge of maintenance 
of way, bridges and buildings. 

Mr. A. Stewart, general superintendent of motive pow- 
er and equipment of the Southern Railway, with office 
at Washington, D. C., has been appointed also general 
superintendent of motive power and equipment of the St. 
Louis-Louisville Lines of the Southern Railway, with 
office at Washington. 

Mr. D. W. Lum, engineer of maintenance of way and 
structures of the Southern Railway, with office at Wash- 
ington, D. C., has been appointed also the chief engineer 
of maintenance of way and structures of:the St. Louis- 
Louisville Lines of the Southern Railway, with office at 
Washington. 

Mr. H. A. Genung has been appointed engineer in 
charge of maintenance of way, bridges, buildings and 
water service on the San Antonio division of the Inter- 
national & Great Northern, with office at San Antonio, 
reporting direct to the general manager. Mr. O. HL 
Crittenden, chief engineer, is relieved of active duties on 
this division, except as Consulting Engineer. 

Mr. A. H. Gairns, division master mechanic of the 
Oregon Short Line, with office at Pocatello, Idaho, has 
been appointed master mechanic of the Idaho division on- 
ly, with office at Pocatello. Mr. H. Carrick, assistant 
division master mechanic at Pocatello, has been appointed 
master mechanic of the Montana division, with office at 
Pocatello. Mr. George Ross, district foreman at Salt 
Lake City, Utah, has been appointed master mechanic of 
the Utah division, with office at Salt Lake City, and the 
office of district foreman has been abolished. The office 
of traveling engineer, formerly held by Mr. Peter Soren- 
sen, has been abolished. 

Mr. J. H. Davis, assistant electrical engineer of the 
Baltimore & Ohio, has been appointed the electrical en- 
gineer, with office at Baltimore, Md., succeeding Mr. L. 

T. Gibbs, deceased. Mr. Davis studied both civil and elec- 
trical engineering at the University of Arkansas, receiv- 
ing the degree of Electrical Engineer in 1897. He then 
Francis Levee Board 
doing dike and levee work along the Mississippi in the 
neighborhood of Memphis, Tenn., under the supervision 
of the United States Army. In 1901 he became con- 


became associated with the St. 


nected with the electrical department of the Pennsylvania 
and in 1905 was appointed assistant electrical engineer 
of the Baltimore & Ohio. 
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Mr. H. E. Warrington, chief engineer of the Cin- 
cinnati, New Orleans & Texas Pacific and the Ala- 
bama Great Southern, has resigned and the office 
abolished. Mr. Curtis Dougherty has been appointed 
engineer of maintenance of way of both of the roads, 
with office at Cincinnati, Ohio, and Mr. B. Herman, 
engineer of bridges, with office at Cincinnati, Ohio, 

Mr. E. Fischer, formerly engineer of bridges and 
buildings of the Missouri Pacific, has been appointed 
resident engineer of the St. Louis, Brownsville & Mex- 
ico at Brownsville, Tex. Mr. Fischer will take charge 
of the construction of the bridge over the Denver & 
Rio Grande, which is being built jointly by the St. 
Louis. Brownsville & Mexico and the Mexican Na- 


tional. 
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Mr. Howard R. Pratt, engineer of maintenance of 
way of the Western Maryland, has been appointed 
chief engineer of that road. 

Mr. T. H. Kruttschnitt, son of Julius Kruttschnitt, 
vice-president and director of maintenance and opera- 
tion of the Harriman system, has been appointed as- 
sistant readmaster on the Shasta division of the South- 
ern Pacific at Weed, Cal. 

Mr. C. P. Purdon has been appointed chief engineer 
of the Memphis Railroad Terminal Co., to succeed W. 
H. Harrison, who has resigned. 

Mr. W. G. Seibert has been appointed master me- 
chanic of the Missouri Pacific at Fort Scott, Nan., suc- 
ceeding Mr. T. F. Carberry, assigned to other duties. 


Locomotive Repair Shops, Battle Creek, Mich. 
Grand Trunk Railway 


These shops are centrally located on the Western Di- 
vision, and take care of the repair work for 259 locomo- 
tives. covering over 1,000 miles of track. The general 
layout provides for a future extension of 100 per cent 
to each building in such a manner that the area for exten- 
sion is not between the structures, in which case it would 
be necessary to carry material from different departments 
over this additional area. Provision has also been made 
on the top site of the car department, which is to be lo- 
cated east of the present buildings. 

The power house is located at the east side of the 
shops so as to be central when the car shops are erected. 
The 75-ft., 10-ton yard crane serves all shops and store- 
house, covering an area of 100,000 sq. ft., which its used 
for the storage of heavy material, castings, etc. A foun- 
dry, and carpenter and pattern shops, are to be located 
on the north side of the yard crane runway opposite the 
locomotive shops, and the frog shop just east of the pres- 
ent forge shop, on the south side of the yard crane run- 
Way. 

All buildings are parallel to the main line, and all yard 
tracks to buildings, connect with the main line to give 
free movements of material to and from the shops. 

The power house is a handsome substantial building, 
the concrete foundation of which rises to a height of 5 
ft. above the ground, and supports the steel structure 
with its colonial shale brick walls and flat composite roof 
of asphaltum. The floors throughout the building are of 
concrete, thus minimizing the danger of fire. The two 
parts, into which the building is divided, form suitable 
boiler and engine rooms. 

The boiler equipment consists of four vertical Wickes 
boilers each of 340-h. p., a water heater 54 ins. in diam- 
eter and 23 ft. high, and an outside packed Union boiler 
feed pump. The boilers, which are arranged in batteries 
if two, each battery occupying 596 sq. ft.. are hand fired 
with a heating surface of 3,402 sq. ft. and are supplied 
with rocking grates 52 sq. ft. in area. Coal is dumped 
into the bunker directly from the cars and led into the 
coal chutes, which are conveniently arranged before each 


firebox, the labor of stoking being thus reduced to a 
minimum. More than sufficient draft is obtained from a 
circular concrete chimney which rises to a height of 175 
ft., and is so constructed as to permit the extension of 
the boiler plant if an increase of power is desired. High 
pressure steam is supplied to the engine room for power ; 
to the forge shop to operate the steam hammers; to the 
locomotive shops to drive the heating fans and for boiler 
testing purposes; and to the office and_ storehouse 
where it is reduced in pressure and used for heating 
purposes. Low pressure exhaust steam and, when 
this is insufficient, steam reduced from high pres- 
sure is used to heat the locomotive and forge shops. The 
steam piping leading to the different buildings is sus- 
pended in an underground concrete tunnel, covered with 
movable concrete slabs which, being slightly above the 
level of the surface of the vard, form a convenient walk 
down the midway. 

In connection with the water system there is a water 
storage tank of 100,000 gallons capacity, supported on a 
steel structure 120 ft. high. This tank is supplied from 
the shop mains. The water pipes pass through the power 
house and the piping and valves are so arranged that 
the shops can be supplied either from this tank, or from 
the city mains, and that water can be pumped by a fire 
pump into the tank, or from either tank or city mains 
into the shop water system. This pump is a Worthington 
fire pump with a capacity of 1,000 gallons a minute and 
capable of maintaining a pressure of 75 Ibs. There is also 
a vacuum pump connected in the return from the heating 
system which reduces the pressure in the return pipes to 
the equivalent of 10 ins. of vacuum. These two pumps 
and an oil filter are placed in the engine room on the floor 
below the level of the main room, which is 5 ft. above 
the ground. 

In regard to electric power, after careful considera- 
tion, it was decided that it could be purchased more econ- 
omically than generated. Power is therefore obtained 
from a hydro-electric plant which delivers it over a 3- 
phase, 60-cycle, 5,000-volt alternating current transmis- 
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Interior View of Erecting Shop, Grand Trunk Ry., Battle Creek, Mich. 


sion line provided on entering the power-house, with the 
necessary protection against lightning. In the shops 
direct current of 220 volts, and alternating current at 440 
volts are called for. To meet the requirements there are 
two banks of transformers in the power house, one com- 
posed of three single-phase, 250-kw. transformers by 
means of which the voltage is stepped down from 5,000 
to the 440 volts necessary: the other consists of three 
single-phase 75-kw. transformers, the secondary voltage 
being 152, the necessary voltage a 250-kw. rotary con- 
verter providing the desired 220-volt direct current. A 
small induction motor is used to bring this converter up 
to synchronous speed. In addition a 200-kw., 440-volt, 
60-cycle, 3-phase generator, driven by a 300-h. p. simple 
noncondensing Corliss engine, running 150 revolutions 
per minute, installed, as Well as a generator exciter driven 
by a small vertical steam engine. This generator can be 
used to avoid complete shut-down in case of trouble with 
the transmission line or generating plant. Also, as 
more exhaust steam than can be obtained from the fan 
engines and steam hammers is required for heating pur- 
poses in cold weather, it is clear profit to first utilize the 
live steam in driving the generator and exhaust from 
the engines for heating. The electrical apparatus in the 
powerhouse was manufactured by the Westinghouse 
Electrical Manufacturing Company 

The high tension apparatus, which can_ be operated 
from the switchboard by means of remote central 
switches, is located on two balconies, one above the other 
beneath which the transformers are situated. In front of 


these, and facing the balconies is the switchboard, before 





which are located the generator, exciter and converter. 
Connected with the switchboard are two sets of alter- 
nating current, bus cars carrying 440 volts, one for gen- 
erator, the other for the purchased power, and also the 
buses for the 250-volt direct current circuit. The switch- 
board comprises the necessary panels for the control of 
the convertor, and of the direct current, alternating cur- 
rent, generator, and purchased power lines, as well as six 
alternating current and two direct current feeders, the 
alternating current feeders are so connected that they can 
be thrown on either the generator or the purchased power 
buses. 

A tunnel, built of concrete, lies beneath the floor be- 
hind the switchboard and passing through this the feed- 
ers are carried in lead-covered cables through clay con- 
duits from the power house to the fuse panels in the 
shops. Branches to motors and lighting circuits are con- 
nected to the feeders in service boxes. 

ERECTING AND MACHINE SHOP. 

The erecting and machine shop is a spacious building 
under one roof, and constructed of steel, concrete and 
brick, being of self-supporting type, having floor dimen- 
sions of 170x612 ft. 

The concrete portion of the walls rises to the level of 
the window sills, from which point to the roof brick is 
employed, colonial shale being used on the outside. The 
roof covering is a composition of felt and tar spread over 
with gravel, light being obtained through skylights and 
surrounding windows of the erecting shop, while the roof 
lighting of the machine shop is furnished through win- 


dows of saw-tooth type. 






























































Yard Crane Runway, Battle Creek, Mich. 


By the medium of four pipes, placed at 24 ft. intervals 
connected to drain pipes inside the building, water from 
the roof is conducted to the sewer. 

Particular attention has been devoted to obtain full 
benefit of natural light. Instead of the ordinary window 
glass, the corrugated style was adopted, which latter 
though not clear enough to distinguish objects through, 
nevertheless produces the effect, giving a better diffusion 
of light and almost entirely eliminating shadows. Be- 
sides this the interior of the building, being painted white, 
produces an excellent reflecting surface. 

Due consideration regarding the comfort of the em- 
ployes is quite apparent in these shops. Situated on the 
balcony which extends along the machine shop side of 
the wall, a length of 588 ft. by 40 ft. in width, are to be 
found three heating fans by means of which air is drawn 
over an aggregate of 43,500 lineal feet of 1-in. steam 
pipe coils. The heated air passing through down ducts 
enters concrete tunnels, leading to the different users 
along the walls, slightly above floor level, irom whence 
it enters the shop. It can be readily imagined that by 
this method, besides imparting warmth, a perfect circula- 
tion of air is steadily maintained. 

A 60 h. p. engine drives each of these fans, the ex- 
haust steam passing through the coils, which steam, along 
with that from the steam hammers, pumps and main en- 
gine, is ample to cope with an outside temperature con- 
siderably below zero point. 

There are also located on the balcony, toilet rooms, and 
lavatories of approved sanitary design, a copious supply 
of hot and cold water being on hand at all times. In- 
dividual lockers of the hospital type are placed along 















the walls of the lavatories and in one of these each em- 
ploye hangs his hat and coat during working hours. 

Five feet metal urinals, which are also sanitary in de- 
sign, are located on the ground floor at the column, on 
the dividing line between erecting and machine bays. 

Hemlock sleepers placed four feet apart in well tamped 
sand constitute the foundation for the ground floor which 
is of 3x6 in. yellow pine. 

In the erecting bay which is 70 ft. wide by 612 ft. long 
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are twenty-five engine pits, each 43 ft. in length, having 
a space allowance of 24 ft. between their respective 
centers. 

Extending along the side of each pit are recesses, in 
which are hung air piping and wiring conduits. The 
latter have connections to admit of the use of extension 
incandescent lamps. Water and steam pipe valves are 
placed at the back end of each pit to be used in connec- 
tion with the customary boiler test. Between each two 
pits is located a work bench attached to which are two 
extension lamps simlar to those in pits. Each of the 
benches is also equipped with two heavy vises. To all 
the supporting columns adjacent to the back end of the 
pit, there are also attached air pipe connections, and 
plug receptacles. 

The erecting bay possesses the advantage of two elec- 
tric cranes, one of 120-ton and the other of 10-ton capac- 
ity. These are supported by separate runways, which 
are attached to the steel frames of the building. The 
larger crane being above the smaller one has ample head- 
room to carry a locomotive the entire length of the shops 
over the others, while the smaller crane expedites the 
work of stripping and erecting various parts of the en- 
gines. 

Motor driven double emery wheels are placed along the 
walls immediately in front of the locomotives to save 
time on various portions of the work. 

There are two tracks which enter the machine shop 
opposite the sixth pit from each of the erecting shops to 
facilitate the transporting of engines to and from that 
shop. 

At one end of the erecting bay five pits ‘are temporarily 
covered over, that portion being allotted to the pipe de- 
partment and also to the welding and cutting of flues. 
It might be stated that due to the fact of an approved 
method of repairing flues and also the relative location 
of each machine and furnace, the process of accomplish- 
ing the work is of an expeditious character. A motor 
driven pressure blower delivers a 14 oz. blast to both of 
these last named departments. 

Running parallel with the erecting bay is located the 
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Norton Draw-Cut Planer, Battle Creek, Mich. 
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heavy machine tool section of the machine shop. This 
section is 60 ft. in width and 612 ft. long. It is not at 
present used entirely in the interest of the machine shop, 


about 120 ft. being used as carpenter shop. The entire 
length, however, is served with a 10-ton crane. The ma- 
chines in this section are driven by an individual motor. 
With the exception of a portion of the wheel and trucis 
department and the major portion of the general ma- 
chine department, all the other departments embraced 
within the machine shop on the ground floor are arranged 
under the balcony in the following order, commencing 24 
ft. from the west end: Wheel and truck, piston and 
crosshead, motion, tool, bolt and rod. The tin, paint, air 
brake, brass finishing, machine repair, belt and electrical 
departments are located on the balcony floor which is of 
re-inforced concrete. 

In order that each one of the above named departments 
might be self-sustained a sufficient number of machines 
of varied types have been allotted it thus obviating the 
frequent handling of the work. 

A concrete caustic soda vat having inside dimensions 
of 10x10x10 ft. deep is located in the main bay of the 
machine shop. By means of this the work of cleaning 
wheels, engine trucks, etc., is quickly accomplished. 
Through the medium of a small motor driven exhaust 
fan the fumes from this vat are conducted outside the 
building. 

BOILER AND TANK SHOP. 

These shops are located at one end of the machine and 

erecting shops at right angle thereto, being constructed 


RAILWAY ENGINEERING AND MAINTENANCE OF WAY 109 


on similar lines to that of the erecting shop, having floor 
dimensions of 180x205 ft. A brick curtain separates 
this shop from the erecting and machine shops. An open- 
ing, however, admits of the conveying of boilers to and 
from the erecting shop, the boilers being passed through 
by means of a truck with a revolving top. 

The main boiler bay is 60x180 ft. and has ample capac- 
ity to accommodate nine boilers at one time and is cov- 
ered by a 30-ton double trolley crane. In the machinery 
bay which has dimensions of 50x180 ft., an accumulator 
capable of exerting water pressure of 1,500 Ibs. per sq. in. 
has been installed. This is supplied by two motor driven 
pumps adjacent to it. The hydraulic tools consist of a 
large four-post flanger and a horizontal punch having a 
60-in. throat. In addition to these there is in the forge 
shop two heavy shears, a large punch and a bulldozer, 
which receive power from this plant. The riveting 
tower has not yet been equipped with its relative ma- 
chinery. 

A large annealing furnace forms a part of the equip- 
ment in this department, also a motor driven splitting 
shears and punch, besides other miscellaneous tools. The 
brass foundry is also temporarily located in this bay. A 
10-ton overhead travelling crane and several jib cranes 
facilitate the handling of the work in this bay . 

The tank shop is divided into two bays running parallel 
with each other; one on which truck wheels and axles 
are dealt with and the other dealing with repairs to 
frames and tanks, the tank bay having a floor space of 
65x205 ft., which gives ample room to place a tank and 





Light Machine Bay, Grand Trunk Ry., Battle Creek, Mich. 
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Boiler Shop, Battle Creek, Mich. 


a frame ona single stali. A 20-ton double trolley crane 
is employed in this bay. 

Alluding again io the machine bay which has a floor 
space of 30x205 ft., half of this bay is traversed by a five- 
ton single trolley crane, the remaining portion having 
been provided with a balcony on which are located toilet 
rooms and lavatories, containing indivdual lockers. In 
addition to this there is a blower of which the heating 
0 lineal feet of 1-in. pipe. Thus the 
building is kept at a comfortable temperature even in the 


coils contain 15 


coldest weather. 

On each column in this building there are air drops 
and lighting receptacles similar to those described in the 
machine and erecting shops. In the locomotive, boiler, 
and tank shops, offices for the foreman have been pro- 
vided. These are equipped with telephones and are ele- 
vated above the ground floor, thus commanding an un- 
obstructed view of the entire shop. 

Throughout each building and attached to their sup- 
porting columns are to be found fire hose supports, on 
which are hung the necessary fire hose, which are also 
connected to their respective water valves. By means of 
this arrangement there exists excellent fire protection. 

FORGE SHOP. 

The forge shop is 66 ft. east of machine and erecting 
shop with the north end on yard crane runway. The 
building is a self-supported steel-frame with brick cur- 
tain walls, composition roof and cinder floor. The inside 
dimensions are 100x200 ft. and 24 ft. 8 ins. from floor 
to bottom of roof trusses. 3 

The building is divided into ten 20-ft. bays. 
dows are 15 ft. 8 ins. wide, and exiend from concrete 
The center of roof 


The win- 


water table to bottom of roof trusses. 
has a monitor 10 ft. high by 20 ft. wide with a pivoted 
sash, mechanically operated for ventilation and light, and 
this with wall windows gives excellent lighting. 

Ribbed glass is used, which diffuses the direct rays 
of the sun, so that men working close to the windows 
are not inconvenienced when the sun shines directly on 
sides of building. The toilet and locker rooms are lo- 


cated on the outside on the west side of building. 
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All steam piping is carried in an underground tun- 
nel in center of building to and from steam hammers. 
The oil and water piping is carried underground in pipes 
laid in concrete and high pressure air in roof trusses with 
outlets on columns. The wiring is brought in at north 
end of building and carried overhead for lights and 
motors. 

Al! material in this shop is handled by jib cranes and 
4-in. industrial track and serves all parts of the 
The coal and coke sheds are located just south 
and industrial track runs into it, so that coal 


cars ona 2 
building. 
of shops, 
can be taken to all forges on a small coal car. 

The draft for all furnaces and forges is furnished by 
ican Blower Co.'s blower, directly connected to 
The air piping is galvanized 
except 


the Amer 
a 100-h. p. induction motor. 
and is carried overhead for forges and furnaces, 
where the down spout would interfere with jib cranes, in 
which case it brought down the wall, and underground 
to furnace or forge. 

There are 10 McGaslin double forges on the west side 
of building. Al' light work is done on the side next to 
wall, while on the side next to the steam hammers which 
range from 350 !bs. to 3,300 Ibs., the heavy work is taken 
care of. Near the north end of the forges in the center 
of the building is placed a special fire, which is raised 
and lowered by air. This is used for welding frames and 
is close to the 3,300-lb. single frame hammer, both of 
which are covered by a jib crane and are close to yard 
crane for handling engine frames. 

The hydraulic bulldozer, the hydraulic bar sheer, 3/2- 

forging machine, 1!4-in. bolt forging machine, with 
their oil furnaces, are located in northeast corner of shop 
and take care of all machine forging for the plant. 

Just south of them on east side of building is the axle 
department, with axle furnace, 5,000-Ib. hammer and 
double cut-off and centering machine. This machine and 
the two forging machines are run by a 30 h. p. motor 
group drive. The 3,500-Ib. hammer and furnace are lo- 
cated just south of this, and take care of the heavy forge 
work. 

The spring department is located in the south end of 





Lavatories, Battle Creek, Mich. 








ne 














to 
Ze 
ept 
in 
ind 


side 
£0 
ich 
ken 
iter 
sed 
and 
of 
ard 
“Lae 
vith 
10p 


axle 
and 
and 
otor 
» lo- 








June, 1909. 


RAILWAY ENGINEERING AND MAINTENANCE OF WAY 











Tank Shop, Grand Trunk Ry., Battle Creek, Mich. 


the shop, and contains the nibber and trimmer, and taper- 
ing rolls, with individual motors, also a hydraulic punch 
and hydraulic spring bender, with suitable furnaces con- 
veniently located. There is a vertical hydraulic shear 
near the center of the shop for general purposes. 

All furnaces are of oil burning type, supplied from 
tanks located in a concrete oil house about 300 ft. south 
of forge shop under a pressure of 20 Ibs. All forges are 
fitted with 22-ft. stacks extending through the roof, thus 
removing the smoke and gases by means of natural draft. 

STORE, OFFICE BUILDING AND OIL HOUSE. 

The store and office building is a two-story structure, 
built of re-inforced concrete and brick. It is 60 ft. wide 
by 200 ft. On the east and west sides there is a concrete 
platform 12 ft. wide. This platform is on a level with 
the first floor, which is occupied by the store department 
and the unloading tracks which run on either side of 
the building are located at a level convenient for unload- 
ing freight from the cars to the platform. These plat- 
forms extend to the center of the midway where heavy 
material may be easily handled with the yard crane. The 
platform along the east side extends to and around the 
oil house, which is located about 150 ft. from the store 
and office building. 

The main entrance to the building is located in the 
south end. At this point there is a spacious hallway; 
to the right is the clerk’s office of the store department, to 
the left the storekeeper’s private office, while directly in 
front is a stairway leading to the motive power depart- 


ment offices which occupy the second floor. Back of the 
stairway on the first floor is located the vault, filing and 


toilet rooms and then comes the general store room which 
is fitted up with necessary shelving counters, scales, etc., 
and is very complete in detail. 

The second story is occupied by the master mechanic 
and his staff, it is divided into two sections by a hallway 
running from the top of the stairway to the assembly 
rooms at the north end. The master mechanic’s private 
office which is located at the southwest corner in a com- 
modious room 20 ft. square finished in quartered oak, 
maple floor and tinted walls. Next to this in the south 
end is the stenographer’s office, 14x20 ft., and on the 
west side the clerks’ room, 32x50 ft.. adjacent to the 
clerks’ room is the filing room and vaults. Continuing 
along the west side the drawing class room is next and 
this room is 32x40 ft. It is fitted with tables, drawing 
boards, blackboards, etc., and across one end is a row of 
clothes lockers to accommodate the clothing of those who 
attend the evening classes Two evenings a week are 
devoted to the instructing of apprentices in mechanical 
drawing, practical mechanics and electricity. Across the 
hallway from the drawing class room is a reading room 
20x40 ft. This room is provided with the latest periodi- 
cals pertaining to the mechanical, scientific and literary 
world. Leading from this room and also the drawing 
class room are vertical rolling doors, which may be opened 
into the assembly room, which is 60x80 ft. and will ac- 
commodate about +400 persons easily, making an ideal 
place for social functions, lectures, ete. Continuing along 
the east side and opening from the reading room is the 
library with the book cases which are stocked with the 
latest work of fiction. The toilet room comes next, fol- 
lowed by the drafting room in the southeast corner. 
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The building is lighted throughout by incandescent 
electric lamps of 16 candlepower. Clusters are artis- 
tically arranged on chandeliers hung from the ceiling, 
each lamp being inclosed in frosted glass globes. In 
the office where desk work is being carried on, plug con- 
nections are arranged at convenient places in the walls so 
that desk lamps may be used. Steam heat is used 
throughout the building, the steam being supplied from 
the power house at low pressure. 

The part of the building devoted to the office work is 
finished in quartered oak, maple floor over concrete, and 
tinted walls. Class partitions are located on either side 
of the wall, on upper story. Each room is provided with 
necessary lockers and toilet. 

The oil house is a single story building 30x40 ft. and 
it is built of re-inforced concrete and brick. The floor 
of the building is about ten feet above the ground level, 
which happens to be low at this point and makes con- 
venient place for the air storage tanks, ten in number, 
with a capacity of 2,000 gallons each. The oil house 1s 
divided into two rooms of equal size, one is used as a 
pump room for pumping the air from the tank below, 
the other for the storing of oi! in barrels. The oil pumps 
are six in number, three of which are power pumps and 
the others are operated by hand. These are of the Bow- 
ser self-measuring type. The power pumps are operated 
by a two-horsepower Western Electric motor, belted to 
line shaft. 

SEWERAGE, 

It was necessary to install two sewer systems, as it 1s 
against the rules of the City Board of Health to dump 
raw samitary sewerage into the creek at this point be- 
cause it would become a nuisance in the summer when 
water is low as the creek flows through the center of the 
city for two miles. 

It was either a case of putting in a purification plant 
or pump 1,000 ft. against a head of 25 ft. into the city 
sewer. There is such a small difference in elevation be- 
tween end of sewer and creek which is close by that 
filtration beds would be overflowed several times every 
vear by the high water in the creek, therefore it was de- 
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cided to install the pumping plant. The pump pit house 
is located south of buildings and all sanitary sewerage 
is brought to this point by gravity. 

The pumping apparatus consists of two separate units 
so that one is always ready in case anything goes wrong 
with the other. Each one has centrifugal pump directly 
connected to a vertical motor which is controlled by a 
switch and when water reaches the required height in 
pit, one pump then starts up and pumps it out, and if 
this pump does not work, the other pump will start when 
it get a few inches higher, and pump it out. 

All rain water and water used for washing out engines, 
cooling compressors, etc., is carried by the storm sewer 
into the creek by gravity. The sewers are built of extra 
heavy double strength sewer tile with self-cleaning grades 
outside of building, and inside of buildings. All sewers 
are of cast iron soil pipe to a point 4 ft. outside of 
building. All closets, lavatories and urinals are of white 
heavy enameled iron with a hardwood finish. 

TELEPHONE SYSTEM. 

A local telephone system, connecting all foremen’s 
offices, petit stores, powerhouses and other departments, 
has been installed. The switchboard is located in the gen- 
eral office of the master mechanic. At present 14 tele- 
phones are used and provision has been made on switch- 
board for a total of 25 telephones, which will be installed 
when foundry, frog shop, carpenter shop and car depart- 
ment are added to the present plant. 

WATCHMAN’S SYSTEM. 

A watchman is kept on duty at plant both day and 
night. There are fourteen stations located around the 
plant at different places. Newman clock is used and the 
night watchman having to visit each station once every 
hour from 6 p, m. to 6a. m. and register the stations on 
clock which shows on its record sheet the exact time each 
station was visited during the night. 

rHE REGISTRATION. 

Each workman is required to punch a time clock on en- 
tering the shop in the morning, when leaving and return- 
Eight-day 


ing at noon, and when leaving in the evening. 
They 


time registering clocks are used for this purpose. 
are distributed in such a manner that they are convenient 











Storehouse, Battle Creek, Mich. 
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Air Brake Department, Grand Trunk Ry., Battle Creek, Mich. 


for workman to punch without extra walking from his 
entrance to building. 
MOTORS. 

The alternating circuit motor is used in all cases, except 
where speed variations cannot be mechanically accom- 
plished, in which case direct current motors are em- 
All motors from 5 h. p. and over are equippea 
with suitable starting devices, fuses and circuit breakers 
with low voltage release. 

LIGHTING. 

The general shop lighting is obtained by Copper Hewitt 
mercury lamps, which give a very steady and efficient 
light. 
to the 400-volt shop feeders. 


ployed. 


They use a set of balanced coils, star connected 
This gives a voltage be- 
tween the neutral wire and any phase of 256 volts, which 
operates them. They are self-starting and light up as 
soon as switch is turned without tilting the tubes. They 
are connected two in multiple for each switch. 

The installation here is interesting because this is 
about the first large shop in the country to install the 
alternating current type of Cooper-Hewitt lamp. The in- 
candescent lights for drop lights in engine pits and erect- 
ing bay, also foreman’s offices, are tapped directly off 
the 250-volt direct-current feeders. The lights for offices 
and store house are incandescent, and use transformers 
to step down from 440 volt to 110 volt. The yard light- 
ing is done with series arc lights. A special panel and 
constant current transformer is located in power house 
for these, as the switchboard attendant turns them off 
and on. 

WATER SYSTEM. 
Water is pumped from the river at Nichols round- 


house, and forced through a 6-in. main to the repair shops. 
There is also a connection on the ground to the 2-in. high 
pressure main of the city water department that can be 
The water from. the power 
house is carried through a loop of 2-in. mains around 


used in case of emergency. 


the shops to fire hydrants and different points along the 
buildings, from which points it is conveyed through the 
buildings in underground cast-iron pipes . 

Drinking water is supplied from a deep well at power 
house, and is pumped through galvanized pipe to the dif- 
ferent drinking fountains in shop by a small pump in 
power house. 

COMPRESSED AIR. 

The compressed air system is rather a novel departure 
from the usual practice, as a number of units distributed 
over the shops are used instead of a centrally located one. 
There are three 100 h. p. Ingersoll Rand air compressors, 
directly connected to 106 h. p. Western Electric induc- 
tion motors, having Cutler Hammer magnetic starters. 
that automatically maintain an air pressure of 100 Ibs. 
One is located in the north end of the machine shop, one 
in the center and the other in the boiler shop, two of them 
can supply the maximum demand, one being available in 
case of emergency. These receive air from the outside. 

The air piping is carried overhead on the roof trusses 
and pipes to drops are carried down the column, piping 
for pits being hung in heating tunnel, which extends 
along the end of the pits. 

SCRAP BINS. 

These are located within easy reach of each stop, being 
planned to conform with the latest classification as com- 
piled by the General Storekeepers’ Association. 
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The Maintenance of Way Department 


Relaying Rails 


Editor, Railway Engineering: 

My practice of relaying rails is thus: Distribute 
the rails on both sides of the track which is to be re- 
laid, pull the spikes from the old rails on the inside, 
adze the ties off smooth, and lay the new rail in the 
track, one rail at a time, giving the necessary expan- 
sion as may be required under weather conditions. 
The expansion allowed is as follows: 


eT . — 1/4 of an inch 
50 degrees........ . .3/16 of an inch 
70 degrees. ......... 1/8 of an inch 
OO Gewrees .. cs cases 1/16 of an inch 


The rail is full bolted in the track and full spiked 
to gauge. The old rail is disconnected, saving all the 
bolts that are fit for use as well as the nutlocks and 
angle bars. The old rail is laid alongside the track 
and loaded on flat cars, being sorted out, laying the 
good rails on side lines and the fairly good rails on 
sidings. 

Yours truly, 


Michigan. Roadmaster. 





Rail Joints 


Editor, Railway Engineering: 

I wish to state in my 25 years’ experience on track 
work in handling many different rail joints or rail 
fastenings, I find that the 40-inch 6-hole angle bar 
with slot holes in each end, and not in center, making 
a supported joint, comes as near to being a perfect 
joint as I have come in contact with. A supported 
joint resting on three ties comes as near to being a 
perfect joint as I have ever used. This joint, in my 
opinion, will last longer and will have the least effect 
on rail as any other fastening on the market. I don’t 


wish to go into any further controversy stating why 


I think this joint is the best at this present writing. 
As for nutlocks, the Verona nutlock is far superior to 
any nutlock I have ever used in life and strength. 
As I don’t wish to infringe on any other rail joint or 
rail fastening, I am just simply giving you my opinion 
on rail joints. Other roadmasters may differ and will 
differ. 
Yours truly, 
Illinois, Roadmaster. 


Track Devices 
Editor, Railway Engineering: 

We have 220 miles of main line and an additional 
\0 miles of branches, besides passing tracks and spurs, 
We have done very little new work lately, but do a 
whole lot of repairing, especially on the branches. On 
the main line we are using oak ties altogether this 
vear. We have been using Texas pine ties, although 
we used 15,000 spruce ties last winter. I believe the 


oak ties are the most serviceable ties if we could only 
get them first-class quality; that is, when they are 
composed of the body of the tree and not split. Some 
of our ties are split—two out of a tree and sometimes 
four out of one tree. The spruce tie had a good body 
—the whole body of the tree—and was a very suitable 
tie for dirt ballast. When putting in those ties we 
always surface our track, but where there is ballast a 
spruce tie (hewed, as they all are) is a difficult thing 
to handle properly, varying as they do from six to 
twelve inches in thickness, making it necessary to dig 
ballast down so ties will have uniform surface when 
in track. 

Our oak ties are supposed to be 8 ft. long, 8 ins. wide 
and 7 ins. thick, with the whole body of the tree, con- 
sequently having 100 per cent of heart. We do not 
always get ties of this kind, a great many of them 
having only 25 per cent heart. Now comes the ques- 
tion of spiking those ties without splitting them. We 
cannot spike those ties according to our standard, that 
is, set spikes 2 inches from edge of tie—spikes to be 
set diagonally—leaving about 4 inches space between 
them. If we do that we will invariably split our ties, 
and if we set our spikes opposite each other our ties 
will “slew” or get diagonal with the rail very easily. 
We have some heavy grades on our road, in fact, 
there is none of it level—it is all up and down grade, 
and we have considerable trouble with our rails “run- 
ning.” Consequently, a poor tie necessitates poor 
spiking, which in turn refuses to hold tie in its place, 
allowing rails to run and eventually “buckle,” and in 
all probability cause derailments. In addition to this, 
when ties become diagonal with the rail, the gauge 
naturally becomes tight, making it impossible to keep 
track in good alignment or surface, for when ties “slew” 
they move off their old bed and soon begin to churn 
and cause rough track, and later on cause “trouble, 
both for the track men and the company. So you see 
that spiking a tie properly is a very important factor 
in the maintenance of good track. 

We have a great many curves on our division—50 
per cent of our track is curves. We take the gauge 
of these curves regularly every month. We have 
most of our curves plated—an absolute necessity— 
our curves varying from one to ten degrees. We in- 
tend keeping them at perfect gauge. When we find 
the spikes getting loose on outside of rail we pull 
them, plug the holes and re-spike them. Sometimes 
gauge will seem to be all right and rail fit up to inside 
spikes, while outside spikes may be an inch or more 
away from flange of rail, allowing rails to spread un- 
der pressure of locomotive and train, 

The best method I know of is to adze ties under 
inside of base of rail and turn surface of ball of rail 
inwards. This will put an upright instead of a lateral 
pressure on the rail, consequently putting pressure of 
train on the ties instead of the spikes, as was the case 
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before adzing was done—this on curves mostly, of 
course. 

We have several kinds of tie plates that are of 
various patterns. We have also 52, 65, 75 and 85-lb. 
rails. We have all 75-lb. rail on one district and 
85-lb. rail on another district. There is one kind of 
85-Ib. tie plate with a shoulder and two spike holes 
on outside; it is also thicker on outside, consequently 
tilting rail upwards. This is a very good kind of 
plate. We have other plates with hooks and flanges on 
the base, which split the tie and allow snow and rain 
to lodge in those splits, and consequently cause the tie 
to decay before it has rendered half the service it 
otherwise would have done. 

We use 52-lb. rail mostly on the branches and 
native pine ties. It is very difficult to keep track in 
gauge with a small rail, a soft tie, sharp curves and 
steep grades. We have all these conditions to con- 
tend with on this division. We only give about two 
inches elevation to the sharpest curves on these 
branches on acount of the speed of trains. These are 
all coal branches—that is, leading to coal mines. The 
maximum speed limit going to the mine (up grade) 
is six miles per hour, which is usually lived up to 
on account of sufficient tonnage. The same rate of 
speed holds good down grade on account of liability 
of train to get away and danger to life and property. 
Consequently, we cannot give our curves on these 
branches any more elevation. We use all native soil 
(dirt) ballast, have neither the time nor opportunity 
(account curtailing expenses) to clean the ditches, con- 
sequently when it rains or snows track in these cuts 
gets very soft, eventually very rough, making track 
more liable to spread. Soft and rough track are the 
chief causes for track spreading. Of course, we use 
rail braces on curves, about six on each side to the 
rail. We use the old-time stub switch on all these 
branches, so you may know with the heavy grades, 
light rail, etc, we have experience with “tight 
switches,” lips on the switch, spreading rails on turn- 
outs and several other defects that go with stub 
switches. 

Yours truly, 


Colorado. Roadmaster. 





Rail Joints 


Editor, Railway Engineering: 

In regard to rail joints, I have had experiene with 
the various kinds, but have had better success with 
the Weber than any other joint. They have been in 
track 15 years and very few have broken. They are 
apparently as good now as when they were first laid, 
and have cost us nothing except the renewal of the 
wooden fillers once during that time, namely, when 
the rail was taken up from main line and re-laid on 
branches. Have used them with 4!4-inch, 67-Ib. steel, 
d-inch, 75-lb. steel and 5 3/16-inch, 85-Ib. steel. The 
length of joints is 25 inches with 4 holes, and we use 
ordinary bolts with nutlocks. 
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I think track can be kept up with less labor where 
these joints are used than with any other type, and 
rail will not batter as badly as when used with angle 
bars, account of the shoe under the joint. There is 
also less noise when train is passing over track laid 
with the Weber joint account of its being deadened 
somewhat by the wooden fillers, which is much appre- 
ciated by the patrons. 

Yours truly, 


Massachusetts. Roadmaster. 





Rail Joints 
Editor, Railway Engineering: 

I have had about twenty-five years’ experience in 
practical track work and have used fish plates, long 
and short angle bars, 100 per cent angle bars, and 
Continuous rail joints. I find that the Continuous rail 
joint is the best joint on the market today. I have 
had them in use in track with heavy traffic for past 
five years, and they are giving the best of satisfactory 
results, make the best and smoothest joint, and do 
not break like the common angle bar. As they have 
base support, they keep the point from battering. I 
could write more on this, but may be able to give 
more detailed account of joints some other time. 

Yours truly, 


Pennsylvania. Roadmaster. 





Rail Joints 


Editor, Railway Engineering: 

At the present time we have in use on my division 
the following kind of joints, namely : Continuous joint ; 
six hole, 29 ins. long; six hole, 29 ins, Weber joint; 
four hole, 24-in. Weber joint; six hole, 29-in common 
angle bar; four hole, 24-in. common angle. All the 
above are for 80-lb. rail. 

I find that we obtain better alinement from the 
and expand, but the Continuous and Weber, after 
being in service for some time, become rusted to the 
rail and set tightly, do not allow the rail to contract 
and expand and thereby cause bad alinement, espe- 
cially in the warm weather. 

We use very few nut locks in our main track on 
account of using the 7%-in. bolt with Harvey grip 
thread, and this gives good results. 

In my opinion where ballast is good we can main- 
tain and keep in good condition the track with the 
common 80-lb. angle bars and get better results than 
with any other at about three-fourths cost of the 
Weber, but for general use, and especially where bal- 
last is bad and ties are churning, you can obtain best 
results with the 6 or 4-hole Weber joints and your 
track will keep in the best surface where ballast is 
poor. Our joints last from 8 to 10 years on main 
track, but become badly eaten from brine drippings 
from refrigerator cars. 

Yours truly, 


Illinois. Roadmaster. 
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Damage of Track 
Editor, Railway Engineering: 
Regarding the ditching and drainage of track, that 
1 will 


give you a few pointers on the subject as far as my 


is something I am very much interested in. 


experience and judgment of track work goes for the 
last 30 years. 

Now I am working on a small railroad some thirty 
miles long in a country some 900 feet above sea level 
and surrounded by mountains. We also have a rainy 
season here some six months in the year, Almost 
every day in that time, and especially in July and 
August, there are very hard rains, and that is the time 
it keeps a roadmaster pretty busy keeping his track 
well drained to avoid trouble. You will note by the 
rough sketch the way I keep the track drained. Most 


o  wihld & Litt al 


le— ak , 
Single Tuck err 


\ 
\ ine Ore / A 
\ o or | Y 


A Faxes Cres Te ~=}x 











Damage of Track. 


every roadmaster has an idea of his own, and some 
roadmasters have not the privilege of using their 
ideas; as for ballast and the way it is put, that all 
depends on the class of rock ballast. I would fill up 
level with top of tie, but leave the same slope for 
drainage. Ballast we have here is of all classes, such 
as sand, gravel and earth from the cuts. By using 
this system of ditching and drainage of tracks I find 
very little churning ties. A chief engineer on one 
of the roads in Mexico told me personally that he 
believed in letting his roadmasters use their own 
judgment and fix up the track to suit themselves. As 
long as trains stayed on the track I am of the same 
opinion. 
Yours truly, 


\lexico. Roadmaster. 


Spiking Track 


I:ditor, Railway Engineering: 

Ten years ago, twenty years ago, yes, to my knowl- 
edge thirty years ago, we spiked as follows: 

“Tack” the spikes one-half their diameter from rail, 
“staggering” the spikes as shown on rough sketch 
(in order to hold tie square across track), now drive 
spikes straight down and, as head of spike comes near 
to rail, give last tap in. This leaves spike ready for 
future claw bar. We use home-made plugs when re- 
spiking. As to gauge of track, 4 ft. 8% ins. on layouts 
and curves of less than 5 degrees; 6 degrees and up, 
4 ft. 9 ins. 


w a 
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[ would respectfully suggest that “How to make a 
permanent way of our American roadbeds,” or how to 
make our tracks safer, would be more to the needs 
of 1909. 

Yours truly, 

Minnesota. Roadmaster. 


Ties and Cost Data 


Editor, Railway Engineering: 

I have given a great deal of thought to the subject 
of ties, and will endeavor to give you the results of 
my investigations. 

I have found that the best time for the renewal of 
ties 1s as soon as the weather becomes settled in the 
early spring, and all the ties that are to be renewed 
in the year should be put in as rapidly as possible, 

It has been customary on this division for the last 
few years not to take out of track any ties that would 
last for two years which would necessitate the re- 
newal of ties left in and the surfacing of track every 
two years. I have found this to be a very expensive 
plan, as you will see from examining the lists here- 
with showing the cost of putting in ties and surfacing 
a piece of track. 

By putting in ties to a face, or, in other words, put- 
ting in all new ties at the same time, the piece of 
track will last from four to five years, according to the 
class of ties used. This company does not use any 
but white and post oak ties, untreated, the life of 
which is from four or five years, under the best con- 
ditions. 

When a piece of track has been mud pumping, and 
the ballast has become foul, it is best to clean out bal- 
last to bottom of tie, then put in all the ties that are 
to be put in, thoroughly fork the ballast that has been 
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cleaned out, throwing back into the track the ballast 
so cleaned, and wasting the remainder, Frequently a 


sufficient amount of ballast is recovered from surfac- 
ing, and the new ballast used to fill in and shoulder. 
If not enough ballast is recovered for surfacing, it is 
necessary to unload new ballast before the surfacing 
can be done. 

Ties should be tamped their entire length except 
about 18 ins. in the center, and especial attention given 
to the tamping of joint ties. 

Whenever it is possible to do so, all new ties that 
are to be used should be distributed before the reg- 
ular season’s work commences. 

I think you will be interested in the cost of new 
track as shown on accompanying lists, and I also 
send you form of blank used to get this information, 
which I have found in force on this division. This 
not only gives you the cost of each piece of new 
track, but also gives you the difference in the cost of 
track on different sections, which shows what each 
man is doing. 

Yours truly, 


Tennessee. Roadmaster. 
COST OF ONE MILE GF TRACK PUT UP BY SECTION GANG. 
Clemiitigs ‘OU TV PGCR: oec0 3 bicedcepasciccsewus because asceedeawecee 2.75 
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COST OF LABOR ON PIECE OF TRACK SHOWN ABOVE. 
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PeeRe ies te TN ir sb. Ses dckadaek saekuwns EE ee ee 
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COST OF ONE MILE OF TRACK PUT UP BY FLOATING GANG. 
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es Gh Te FN nano awe Sted otic de cucvedebdeedeeeana 18.12 
ae Ra A Fe 6. nk enka daikon cee Oaecéatidencawes 6.51 
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COST OF LABOR OF PIECE OF TRACK SHOWN ABOVE, 


Clecnitia Clb TIMOR 6c cccdis cccsncerenwesatcedcessnsideesi sae 
RRRGMNY HOS RIOD So cust tvedeeedeasoaaese Cogs ndwanneatweuniney 368.85 
eT MRUNO a o7s5 cc cu ncncwcdacavenedsdcenes aeucanes reatndsaceas 534.80 

URGE, sc ccndeccaiwtec die caw Rew coeur Cea an aukaegeccna $1,328.04 


COST OF 5,406 FT. OF TRACK PUT UP BY SECTION GANG. 





DUG iia Te TIO W ec oi Sadia ches cciess Seedvaeeecakess cena. eee 
ERI Si dc ese edeneeacks Sanccakdin datas tk eeraida eos 604.41 
es ir Eee Ce hain ads oes 6 ee FS ere acoaes 31.68 
Eterna: GU RAMEE Sica cies ccecutn sce cucesaeaneawanaans 126.52 
CME a catucecicscandtesuwiet<dend seavcercuacens sasenaweweras 1,006.40 
NES 5 as bcc dcdinen st Wincet wks ranwendendeeume deunenatiee 631.50 

ORME. ccisncrancpaaeeeecunwadseddadtandeaatandaadu ance suse 


COST OF LABOR ON PIECE OF TRACK SHOWN ABOVE. 
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Average Cost of Putting Up Mile of Track on Gravel...... 584.00 
Average Cost of Pattie tt Ties i. cscs ccc ceccncccedsagccses 0.101 


Locomotive Repair Shops, Stratford, Ont. 
Grand Trunk Railway 


The new locomotive shops of the Grand Trunk Rail- 
way System in Stratford, which include part of the 
shops built in 1888 and also a new tender shop built in 
1904, are among the largest on the continent. They 
were designed by the Arnold Company of Chicago. 
The ¥orest City Paving Company of London had 
the contract for the cement work, and the Canadian 
Bridge Company of Walkerville for the steel. The 
portion recently completed was commenced in August, 
1907, so that the construction has taken about a year 
and a half. The modern machinery with which the 
shops are equipped, was installed under the supervision 
of Mr. Robert Patterson, master mechanic. A descrip- 
tion of the shops, particularly the main portion and 
power house, follows: 

The shops of the Grand Trunk Railway System now 


completed in Stratford are the general locomotive 
shops of the middle and southern divisions, including 
lines west to St. Clair and Detroit rivers and extending 
east to Toronto, Niagara Falls, Fort Erie, and_ all 
branch lines in the province of Ontario, This division 
includes about 1,491 miles of road and 400 locomotives. 


The new shop plant consists of a machine and erecting 
shop, 616x175 ft., a boiler shop, 135x154 ft., and a 
power house, 90x108 ft. The power house and the 
machine and erecting shop are connected by a pipe 
tunnel made of reinforced concrete. In addition to 
these buildings there is contemplated in the future 
the erection of a foundry, 110x140 ft., and a pattern 
shop 50x120 ft. It is also proposed to run a yard crane 
from the foundry to the machine and erecting shop. 
All these various buildings, etc., are shown on the cut 
herewith published, which also shows the older build- 
ings, consisting of the tender shop completed in 1904, 
the offices, the storehouse, blacksmith shop, carpenter 
shop, brass foundry, plate shed, tube and pipe shop, 
etc. 
THE NEW LOCOMOTIVE SHOP. 

This building includes both the machine and erect- 
ing shop and the boiler shop. The building is a self- 
supported, steel structure, with concrete walls. The 
total length is 770 ft. and the total width is 175 ft. 
There is no division between the machine and erecting 
shop and the boiler shop, the same runaways being 
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Layout of Shops, Grand Trunk Ry., Stratford, Ont. 


carried through both shops. The erecting and ma- 
chine sift is 616 ft. in length and contains 28 engine 
pits, 22-ft. centers. The locomotives enter the build- 
ing on the north side from an 85-ft. turntable to en- 
gine pits. The engine pits are provided with air, 
water, and electrical connections for lighting and run- 
ning small machines, such as cylinder-boring ma- 
chines, etc. Jib cranes are mounted on south columns 
and occur midway between engine pits. These are to 
be used for the lighter parts of the locomotives dur- 
ing dismantling and erection. There are small jib 
cranes on center columns on the north side of the 
machine bay to assist in hauling material in connec- 
tion with machine work independent of overhead elec- 
tric cranes. The erecting shop is served with a 120- 
ton crane capable of lifting the heaviest locomotives 
to a height sufficient to clear the other locomotives on 
the floor, carrying same to any part of the shop de- 
sired. The interior view of the erecting shop illus- 


























below the 120-ton crane is a messenger crane of 10- 
ton capacity for handling the various parts of the 
locomotives such as drivers, trucks, engine frames, 
etc., which are not heavy enough to warrant using the 
120-ton crane. 

THE MACHINE SHOP. 

Paralleling the erecting shop is the machine shop, 
in two aisles, one with crane service for large 
machines and one without crane service, containing 
small belt-driven tools. Above the latter is a gallery used 
for heating fans, air brake department, brass work, bolt 
work, and other light machine work. All heavy machines 
in the center bay of machine shop are driven with indi- 
vidual motors, but machines under and above the balcony 
are divided into nine groups. Each one can be run 
separately or a number can be coupled up and driven 
together. As the work of this shop is all specialized, 
each group contains its own particular machines for 
its special work, also the necessary fitting equipment. 
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Elevation of Machine and Erecting Shop, Grand Trunk Ry., Stratford, Ont. 
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View of Locomotive Repair Shops, Stratford, Ont. 


provided with compressed air and electrical connec- 
tions, Air is also provided along north wall of build- 


ing and under baleony. On each fourth column of 


the two middle rows of columns, water service con- 


nections are provided on the main floor and balcony. 
THE BOILER SHOP. 


The boiler shop is located on the west end of the 
machine and erecting shop, and is provided with stalls 
located on 22-ft. centers. The shop is composed of 
two bays, one 70 tt. wide and the other 65 ft. wide. 
The 70-it. bay is served with a 30-ton crane, which 
crane runs upon a continuation of the 120-ton crane 
runway of the erecting shop. This is also served with 
a 10-ton messenger crane running below the 30-ton 
crane. The 65-ft. bay is provided with a 10-ton crane. 
No riveting tower has been provided in the present 
designs and if same is required in the future, an extra 
half bay will be built on the west end of the boiler 
shop, to the necessary height. This will be supplied 
with a 20-ton crane for lifting boilers, also with a 
hydraulic riveting stake. The boiler shop is further 
provided with flange and plate furnaces, which fur- 
naces connect with flues in the west wall of the boiler 
shop. These flues are built inside pilasters of the 
building, being in cross-sectional area, 18x24 ins., with 
walls 8 ins. thick extending a short distance above the 
roof line. Four such chimneys are provided in the 
West end of the boiler shop. The boiler shop is also 
provided with two test vits, 24 ft. long and + ft. wide. 


lor testing boilers. These are located in the south- 


west corner of the building, adjacent to the flange fur- 
naces. 
HEATING. 

The entire building is heated by indirect radiation, 
utilizing exhaust steam from the power house in heat- 
ers. It may be necessary at times to assist the supply 
of exhaust steam by turning live steam to the heaters 
through a reducing valve. Fans are operated by small 
horizontal engines, the exhaust steam from which 
passes into the heating coils as an additional assist- 
ance to that supplied from power house. The experi- 
ence up to the present time is that this system will 
cold 


The circulation of air throughout the shop 


provide ample heating requirements for the 
weather. 
is very good, keeping at the same temperature far the 
most part. The air is taken in from the outside by 
means of fans, driven by small horizontal engines, 
exhaust steam of which passes into heat coils. Fans, 
heaters and engines are located on the balcony, the 
hot air being distributed through a system of under- 
ground concrete ducts with openings in walls and in 
the ends of locomotive pits on the south side of build- 
ing. A small heating duct is also provided under the 
side of the 
building, having vertical outlets through the floor. 


baleony and underground on the north 


All wiring is concealed in ducts underneath the 
floor. Particularly good lighting is obtained by means 
of large windows and from skylights which are placed 
in all three bays of the building. 

FOUNDATIONS. 


The question of foundations required some study. 
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View of Machine and Erecting Shops, Stratford, Ont. 


The present shop plant is built upon a fill, varying in 
depth from 10 to 15 ft., below final floor level. After 
some consideration and comparison of various designs, 
it was decided to use concrete piles for the seven bents 
of the boiler shop and the west eight bents of the 
machine and erecting shop. These piles are driven in 
groups of from three to six each under the building 
columns. They were finished off about four feet be- 
low the floor level, at which point a reinforced con- 
crete cap was built up to an elevation 2 ft. below 
floor line, which elevation was adopted for the base of 
steel columns. The wall foundations were carried 
between these concrete pile footings and were rein- 
forced so as to act as concrete beams. The concrete 
piles ordinarily carry a load of from 15 to 20 tons each, 
maximum load, with all cranes fully loaded and full 
snow load on roof, between 35 and 40 tons on each 
pile. A test was made of one of these foundations 
and the same was found to be satisfactory under the 
above loads. The longest pile driven in was 20 ft., 
others varied in length down to 12 ft. The remainder 
of the foundations were designed with spread footings 
on basis of a soil pressure of 5,000 Ibs. per sq. ft. 
These footings are carried down to the natural ground 
level and the wall footings are carried between them 
as concrete beams as previously mentioned. In the 
first eight bents of the machine and erecting shop, the 
engine pits are also supported on concrete piles, eight 
concrete piles being driven under each engine pit, each 
figured to carry a maximum load of 35 tons. 


STRUCTURAL STEEL WORK. 


The structural steel work consists of plate, angle 
and channel columns supporting roof trusses of the 
Warren type and plate crane girders. The steel col- 
umns are designed to carry the maximum roof, wall 
and crane loads with a fibre stress of 16,000 Ibs. per 
sq. in. less the ordinary deductions for designing long 
columns. When crane thrusts and wind stresses are 
considered in addition, the total stresses are allowed 
to run up to 20,000 Ibs. per sq. in. In designing crane 
runway girders, careful cossideration was given to the 
effect of the horizontal and vertical shear on the top 
flange rivets, due to heavy wheel concentration. The 
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balcony in the light machine bay is designed to carry 
a live load of 350 Ibs. per sq. ft. The building is pro- 
vided with a copper skylight supplied with 1%-in. ribbed 
wire glass. A sufficient number of lockers are pro- 
vided for each workman in the shop, designed on the 
basis of 18 workmen per engine pit. One wash basin 
is provided for every four men. These lockers and 
wash basins are located in lavatory rooms directly 
under the heating fans. These rooms consist of two 
floors, 10-ft. ceilings. 
lavatories and lockers easily accessible from both the 
main floor and the balcony, stairs being provided im- 
mediately adjacent to these rooms, extendwg from the 
main floor to the balcony. 
WATER SUPPLY. 


This arrangement makes the 


The water supply for this department is taken from 
a lake adjacent to the city of Stratford. In case of this 
supply being insufficient to meet requirements, pro- 
vision is made for using the city supply. The drinking 
water is taken from artesian wells located on the shop 
site. The water service lines loop all buildings where 
possible, to provide a proper circulation in all parts 
of the system. The fire hydrants are located in dif- 
ferent parts of the shop. Additional fire protection is 
already provided by the city fire hydrants, which are 
located close to the shops. 

SEWER SYSTEM. 

The shop plant is at present served by a sanitary 
sewer, which handles the drainage from water closets, 
wash basins, engine pits, etc. The system connects 
with the city septic tanks and contact beds, which are 
located about three miles from the shop site, near to 
the southwest of the city. The new shop is also pro- 
vided with a storm water system, which will collect 
the yard drainage and roof drainage. This outside 
sewer is of vitrified tile to a point 4 ft. outside the 
building line, where it is joined by cast iron soil pipe 
inside the buildings. The storm water system dis- 
charges into a small creek to the west of the shop 
plant. 

POWER HOUSE. 

This building is a self-supported steel structure. re- 

inforced with concrete walls, 90x108 ft. All walls and 





Interior of Machine Shop, Stratford, Ont. 
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Interior View of Erecting Shop, Stratford, Ont. 


foundations below the ground have been water-proofed. 
The water room is equipped with four vertical water 
tube boilers, traveling link grate stokers, and coal and 
ash handling plant. The engine room is equipped 
with two 400-kw. generators, direct connected to a 
horizontal tandem compound, and two small 35-kw. 
generators direct connected to simple engines; the 
latter being for lighting purposes. One cross-com- 
pound Corliss air compressor with a capacity of 1,150 
cu. ft. of free air per minute is also installed. In the 
pump room there are two horizontal outside plunger 
feed pumps, two vacuum pumps and one fire and serv- 
ice pump and feed-water heater. 


BLACKSMITH SHOP. 

The original blacksmith shop has been retained, ad- 
ditions having been put to it in 1904, and it is an 
up-to-date shop. 

TENDER SHOP. 

The tender shop was also built in 1904 and is a self- 
supported steel structure, reinforced with concrete 
walls, and has a capacity for holding 18 tenders at one 
time for repairs. This is served by an electric crane 
of 25 tons capacity. 

The electric power for shops is direct current, 220 
volts. The shops throughout are lighted with Cooper 
Hewitt mercury vapor lamps. In addition to the shops, 
all the buildings on the company’s property are lighted 
from the power house, including the Y. M. C. A., sta- 
tion, freight shed and roundhouse. 





Ties Purchased by Railroads 
During the vear 1908, the steam and electric rail- 
roads of the United States purchased more than 112,- 
000,000 cross-ties, costing, at the point of purchase, 
over $56,000,000, an average of fifty cents per tie, ac- 
cording to statistics just made public by the Bureau 
of the Census in co-operation with the United States 
Forest Service. This was some 40,000,000 ties less 
than the quantity purchased in 1907, when the total 
was approximately 153,700,000, the highest ever re- 
corded. The decreased purchases in 1908 were, of 
course, chiefly due to the business depression which 
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affected every line of industry. This forced most of 
the roads to purchase only the ties which were abso- 
lutely essential for renewals, and heavily cut down the 
In 1908 only 7,431,000 cross- 
ties were reported as purchased for new track as 
against 23,557,000 in 1907. Of the total number of 
ties purchased for all purposes, the steam roads took 


purchase for new track. 


approximately 94 per cent, leaving about 6 per cent for 
the electric roads. 

It is very interesting to note the wide range of 
woods used for cross-ties. The preliminary report by 
the Census Bureau lists separately fifteen classes or 
species. Of these the oaks are now and have always 
been by far the most important. The oak ties amounted 
to more than 48,000,000, or 43 per cent of the total 
quantity purchased. Next to these ranked the south- 
ern vellow pines, with 21,500,000, or 19 per cent of the 
total. It will be seen that the oaks and southern pines 
combined furnished nearly three-fourths of all the ties 
bought by the railroad companies last year. Cedar 
and chestnut supplied more than 8,000,000 ties each, 
and Douglas fir nearly as much. About 4,000,000 tam- 
arack ties were purchased, nearly 3,500,000 cypress 
ties, and, in round numbers, 3,000,000 each of western 
pine and hemlock. Redwood, white pine, lodgepole 
pine, gum, beech, spruce and several other woods were 
used in smaller quantities. 


While the oaks, and particularly the white oaks, 
have always been the preferred woods for cross-ties 
and still form a large proportion of the total, the in- 
creasing prices which the roads have had to pay for 
satisfactory oak ties are forcing them to look more and 
more for substitutes. This accounts in part for the 
great variety of woods reported. White oak, un- 
treated, makes a tie which gives excellent service for 
many years, but it has been found possible to take 
woods which naturally are not durable, give them a 
treatment with either creosote or zine chloride, which 
will prevent decay. and thus get much longer service 
from them than can be secured from untreated oak 
ties. Among the woods which have been most largely 
treated so iar are the yellow pines, particularly lob- 
lolly pins, Douglas fir, western pine, and lodgepole 
pine. 

This -vear’s statistics adds to the list two kinds of 
cross-ties which previously had not been reported in 
sufficient quantity to justify listing them separately. 
These are gum and beech. The purchases of gum ties 
in 1908 exceeded 260,000, while but slightly more than 
15,000 of them were reported in the previous year. Of 
beech ties, the purchases in 1908 amounted to nearly 
193,000, against but little more than 51,000 in 1907. 
These arc woods which are distinctly not suitable for 
cross-ties unless they are given preservative treat- 
ment. Their increased use, therefore, is one of the 
many results of the progress of wood preservation in 
the United States. 
one of tne principal cross-tie woods in Europe, where 
its valine when given chemical treatment was long 


For many years beech has been 


age recognized. 
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Co-operative Work 

Before the members of the Richmond Railroad Club, 
Mr. H. ©. Williams gave a talk on welfare work of 
American railways, referring particularly to the Rail- 
road Young Men's Christian Association. Regarding 
welfare work he emphasized the support which the 
railroad corporations gave in the construction of vari- 
ous buildings for use of the employees. These associa- 
tions are supported in part by the employees and in 
part by the managers but are directed entirely by the 
emplovees. 

The first association was organized in Cleveland, 
Ohio, 1872, and at the present time the membership 
of the 245 associations is 90,000. These associations 
have the financial endorsement and assistance of rail- 
roads controlling 85 per cent of the mileage of North 
The associations own 178 buildings valued 
In regard to the location of these 


America. 
at about $3,600,000. 
associations he made the following statement: “On 
the New York Central Lines there are 40 associations : 
on the Pennsylvania Lines, East and West, 36; on 
the Grand Trunk Railroad, 14; on the 
Ohio, 9: on the Norfolk & Western, 8: 
Lines count 27 amongst its valuable items of success- 


) 


saltimore & 
and the Gould 
ful operating features. (ne or more branches are on 
as many as 63 different railroad lines throughout the 


United States and Canada.” 
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After the address Mr. Williams read numerous let- 
ters from presidents of the larger railroad companies, 
endorsing the work of these railroad associations. 





Signaling Report 

In a recent issue of the Journal of the Railway Sig- 
nal Association, an early report on signaling is printed. 
This report was presented to the General Railroad 
Convention, held in New York on October 24, 1866, 
and was signed by Ashbel Welch, chairman. In places 
of extreme danger, the recommendation was that 
safety signals alone should be used without danger 
signals which engineers might look for. 

“Of course, there are many things which the engi- 
neer must presume to be right until he hears or sees 
them to be wrong; such as the general continuity of 
the track, the safety of permanent bridges, ete. Other 
things, such as drawbridges, etc., are so liable to be 
wrong, and the disaster—if they are wrong—so seri- 
ous, that they should always be presumed to be wrong 
till they are proved to be right. What things should 
be presumed to be right. and what wrong, will de- 
pend upon the degree of risk, and the circumstances 
of different roads.” 

In regard to the location of signals it was advised 
that they should be at known and conspicuous points 
where these signals would always be looked for. As 
an example, it was stated: “If the track is disturbed, 
notice should be given at a telegraph station, or 
other point, where it will be looked for, as well as 
near the spot.” 

Then as to the simplicity of signals and the colors 
to be used, the following recommendations were 
made: 

“Signals should be simple, and not repeated. An 
engineer, going forty miles an hour, can attend to 
and understand one signal, while he might be con- 
fused by two. 

“Colors should be used which can be seen farth- 
est; that is, red and white; and these combined in 
such well-known forms, that they cannot be mis- 
taken for any othet object of the same colors seen 
in the same direction.” 

Another question, which was discussed recently in 
a railroad convention, referred to conductor's and 
engineer's watches. The following reference was made 
thereto: 

“The clocks at all railroad stations should be set 
daily, or at least frequently, by telegraph, from the 
standard clock. They should not be unnecessarily 
multiplied. for fear that some may be left wrong, and 
so mislead. It is a good plan, for watches, carried by 
each conductor and engineer, to belong to the com- 
pany, and be delivered to a time clerk on arrival at 
each end of the route, to be set right by him, and re- 
ceived from him at departure, and compared with the 
clock both by him and the person carrying it. Allow- 
ance of a minute or two, or more, should be made 
for error in time, before a train should run on the 
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time of another which has lost its right. As far as 
practicable, connected roads should use the same 
time.” 


One Railroad Situation 


It has been some months ago that Honorable Geo. 
W. Ross, ex-Prime Minister of Ontario, member of 
Senate of Canada, delivered an address before the 
members of the American Railway Engineering and 
Maintenance of Way Association on the subject of 
“Railways and International Fellowship.” In his talk 
he emphasized the friendly relations which now exist 
between Canada and the United States, calling atten- 
tion to the fact that Canadian roads run through 
American territory and on the other hand several 
American roads, including the Michigan Central, 
Wabash and Pere Marquette, traverse Canadian ter- 
ritory. This also serves to establish and maintain a 
bond of fellowship between the two countries. 

Regarding the settlement of the United States and 
Canada, he referred to the wide influence of the rail- 
roads, mentioning briefly the progress of the settle- 
ment in our country in connection with the extension 
of our railroads throughout the west. At the same 
time railroads established intercommunication between 
states and thus made the country one people instead 
of settlements such as in the Colonial days. 

Reference was also made to railroad construction in 
other countries and its effect upon the strength of the 
government. One example cited is that of the Trans- 
Siberian Railroad, which was no doubt of great value 
to the Russian government. After reviewing several 
situations, such as the above, he said that in that sense 
the railroad engineers were nation builders as they 
fastened the bonds between all communities. 





Forest Conservation 


The presidents of the leading railroads of the coun- 
try have just received a letter from Gifford Pinchot, 
United States Forester, calling upon them to prac- 
tice forest conservation and better timber utilization. 
In his letter the Foreser says: 

“lam writing to call your attention again to some 
phases of a subject to which | know you must already 
have given much thought—the conservation of our 
forests. The report of the National Conservation 
Commission shows that we are cutting our forests 
three times faster than they are growing; that much 
large timber and young growth are destroyed yearly 
by fire; that as a nation we have used wood waste- 
fully and extravagantly; that the only way we can 
get the timber we shall need in the future is to keep 
all our forest land constantly growing trees; and that 
the longer we delay action the greater will be the 
Linch of a timber shortage later on. 

“One-fifth of our remaining timber is in public for- 
ests, and on these forests the nation and the states 


RAILWAY ENGINEERING AND MAINTENANCE OF WAY 123 


are practicing forestry. Four-fifths of our timber is 
privately owned, and it is being cut almost exclusively 
for present profit without regard to the future. The 
problem of providing a timber supply can not be 
solved by the National Government alone, by the 
states alone, nor by individuals alone; all must work 
together. 

“Since the railroads are among the largest consum- 
ers of wood, they will suffer heavily from the much 


higher prices and the actual scarcity of timber which 


will occur if our forests are not conserved. Railroad 
companies can most advantageously undertake both 
the growing of timber and the economical utilization 
of the product. They have a steady demand for tim- 
ber, the extent of which can be largely anticipated, 
and they need much smaller timber of kinds which can 
be grown in a relatively short time. 

“Each railroad has its own especial timber prob- 
lems which must be worked out to meet the given 
conditions. At the same time there are certain lines 
of general policy which can be profitably adopted by 
many roads. They are: 

“1. The use of chemically treated ties wherever 
possible. 

“2. The use of so-called inferior woods, as, for 
example, black gum and loblolly pine, for ties, which 
will reduce the drain on white oak, and which is en- 
tirely practicable if the ties are treated. 

“3. The purchase and management of land bearing 
mature timber which can be used immediately, and of 
second-growth timber which will meet the needs of 
the future. Such lands if properly managed will in- 
sure a perpetual supply of ties and lumber at the cost 
of production. 

“4. The planting of trees upon non-agricultural 
land owned by the company, which does not now con- 
tain sufficient young growth to produce a timber crop. 

“5. Co-operation with other roads in the adoption 
of standard specifications for ties and timber and for 
the treatment of them. Co-operation with timber land 
owners and the states in fire prevention, and in bring- 
ing about conditions which will make the practice of 
forestry profitable. 

“These are in substance the recommendations of the 
sub-committee on Forest Supplies of the American 
Railway Engineering and Maintenance of Way Asso- 
ciation. 
the appointment of techical men to carry them out 
will, it seems to me, be wise action for any railroad. 
The influence of their general adoption would be far 


The adoption of these recommendations and 


reaching and most beneficial. 

“[ should be very glad to discuss the. matter more 
in detail with you at your convenience, or to be of use 
in any other way.” 

Responses which show much interest are being re- 
ceived, and it is presumed that definite action along 
the lines mentioned will result. 











National Irrigation Congress 

Regarding the importance of the work of the National 
Irrigation Congress, which will have its 17th session in 
Spokane, August 9 to 14, Mr. R. Insinger, Chairman of 
the Board of Control, says: 

“The National reclamation act was passed in 1902. At 
that time there were in the government’s name, in the 16 
states affected, 600,000,000 acres of arid land, of which it 
was estimated possible to reclaim sufficient to support 
50,000,000 people. By 1911 the Reclamation Service 
wil! have reclaimed nearly 2,000,000 acres, at an esti- 
mated cost of $70,000,000. There are 40,000,000 acres 
of arid lands susceptible to reclamation by irrigation. 
The construction cost of the reclamation work is re- 
turned to the government from the sale of land, the pro- 
ceeds to be again used in furthering irrigation develop- 
ment. Irrigation is making a garden spot and an empire 
of the ‘Great American Desert,’ and the work of the 
irrigation congress is yet in its infancy.” 

George E. Barstow, of Barstow, Texas, is president of 
the congress; B. A. Fowler, Phoenix, Ariz., secretary ; 
R. Insinger, of Spokane, chairman of the board of con- 
trol, and Arthur Hooker, Spokane, secretary of the 
board of control. 





Trade Notes 


Screw Spikes is the title of a most interesting pamphlet, re- 
cently issued by the Spencer Otis ompany, Railway Exchange, 
Chicago. You should write for a copy. 

Gasoline Driven Locomotives is the title of a pamphlet issued 
by the Milwaukee Locomotive Mfg. Co., Milwaukee, Wis. 

Buckeye Jacks are described in a pamphlet by the Buckeye 
Mfg. Co., Louisville, Ohio. 

Westinghouse electric motors for the office, store and shop 
are illustrated and described in a pamphlet issued by the West- 
inghouse Electric & Mfg. Co., Pittsburg, Pa. 

The Proper Care of Belts—This is a new booklet of 24 pages, 
recently gotten‘up by the Joseph Dixon Crucible Company, Jer- 
sey City, N. J. It is divided into three sections, headed respec- 
tively: Belts, Belt Dressings; and Hints, Kinks, Tables. The 
first section deals with the running condition of belts; the sec- 
ond takes up treatment with various preparations; and the third, 
as the title indicates, has some general points upon belting and 
its use. This last section a considerable amount of 
interesting and valuable matter collected from many authoritive 
sources. It tells what results were secured in a plant where rec- 
ords were kept over a period of years; gives the economical 
speeds at which leather belts should be run; has some matter 
telling of the different styles of joints, illustrating three methods 
of leather lacing; contains rules for calculating speed of pulleys; 
gives horse power transmitted by various sizes of single and 
double belts, ete. Any one who has any amount of belting un- 
der his care should have a copy of this booklet. While it is got- 
ten out in the interests of the Traction and Solid Belt Dressings 
that the Dixon Company place on the market, it contains so 
much matter of general interest as to be valuable to the practical 
man. Those desiring a copy of this booklet may secure same 
by writing direct to the home office of the Joseph Dixon Crucible 
Company, at Jersey City, and mentioning this publication. 

The Detroit United Railways recently placed a contract with 
the Westinghouse Machine Company for another turbine unit. 
This company already operates Westinghouse turbines in three 
of its power stations—the central station in Detroit, the Balti- 
more Station of the Detroit and Port Huron Railway and the 
Munroe station of the Detroit and Munroe Railway. The new 


contains 
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turbine, which is 1000 kilowatts capacity and which is to oper- 
ate at 150 Ibs. steam, 28 inches vacuum and saturated steam, will 
be installed at the Rochester station on the Detroit & Flint di- 
vision. This station already contains engine type units but ex- 
tensions of traffic have necessitated the installation of this new 
turbine unit. The Flint division is about 62 miles in length with 
central station at Rochester and substations at intervening points 
and operates heavy, high speed interurban cars, reaching the 
center of Detroit over the city lines. The system is operated by 
high tension alternating current transmission, Originally supplied 
through inverted rotaries, but with the installation of the new 
unit direct, direct from the turbo generator. The direct cur- 
used for feeding directly into local 
system while the alternating cur- 
outlying portions of the line load. 


rent equipment will then be 
sections of the distributing 
rent machine will carry the 





Technical Publications 


THE RAILWAY LOCOMOTIVE, by Vaughan Pendred, M. 
Inst. Mech. E. M. I. & S. Inst. Published by D. Van Nostrand 
Company, New York. Cloth binding, 306 pages, 5x8 ins., illus- 
trated. Price, $2.00 net. 

The book is divided into three sections, which are as follows: 
Section 1, the locomotive engine as a vehicle; section 2, the lo- 
comotive as a steam generator, and section 3, the locomotive as a 
steam engine. 

This volume is written neither as a technical treatise nor a 
popular one, but it is intended to describe the modern locomotive 
and its parts and to explain “why it is what it is.” 

RAILROAD STRUCTURE AND ESTIMATES, by J. W. 
Orrock, C. E. Published by John Wiley & Sons, New York. 
Cloth binding, 270 pages, 6x9 ins., illustrated. Price, $3.00 net. 

“Under the title of Railroad Structures and Estimates the in- 
tention is to cover in brief and concise form the numerous sub- 
jects that enter into the Engineer’s Estimates of Railroad Build- 
ing, for the purpose of ready reference, as to general construc- 
tion and cost, on a business rather than a technical basis. 

“As it is impossible to give data to suit all conditions, the 
weights, quantities, and cost are given in detail in most in- 
stances, and may be varied as desired.” 

The book is very satisfactory for the purpose for which tt 
was written. The nine chapters headings are as follows: Track 
Material; Fences, Gates, Sign Posts, Road Crossings and 
Guards; Culverts; Bridges; Buildings; Water Stations; Shops; 
Specifications and Contracts, and Estimating Notes. 

GENERAL LECTURES ON ELECTRICAL ENGINEER: 
NG, by Charles Proteus Steinmetz, A. M., Ph. D. Edited by 
J. L. Hayden. Published by Robson & Adee, Schenectady, N. 
Y. Cloth binding, 284 pages, 6x9 ins., illustrated. Price, $2.00. 

“This book contains a series of lectures delivered by Pro- 
fessor Charles Protens Steinmetz, under the auspices of Union 
University, in the: winter of 1907-08, to a class of younger en- 
gineers, consisting mainly of college graduates. The subjects 
were treated in such a simple and intelligible manner, than when 
editing the lectures, it was found possible to avoid the use of 
mathematics altogether, and so make the lectures equally avail- 
able to that large class of engineers, who do not care for math- 
ematics, or are not familiar with them, without in any way de- 
creasing their value for the college trained engineer. 

“The lectures give a broad review of the entire field of elec- 
trical power generation, transmission, distribution, control and 
use, showing the close relation and dependence upon each other 
of all the factors of the problem. 

“The first lecture contains a discussion of general features; 
the fields of application of direct and alternating current, the 
question of frequency, the different uses of electrical power and 
their effects on the choice of the system, etc.” 

The next three lectures deal with distribution, then three on 
long distance transmission, one with generation and three with 
operation. There are also lectures on the use of electric power, 
on railroading and on electrochoemistry. 
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Protection 


If you could increase 
the service of the paint 
on your bridges, viaducts 
and other steel struc- 
tures, wouldn’t it mean 
thousands of dollars 
saved to your company? 


DIXON’S 
Silica-Graphite 
PAINT 


has been cutting main- 
tenance costs for the last 
forty-five years. The 
secret of service that 
DIXON’S PAINT gives 
is due to the inert pig- 
ments that are practi- 
cally indestructible. 


Write for free booklet 
Philosophy of Protective Paint 





Joseph Dixon 
Crucible Co. 


JERSEY CITY, N. J. 




















== ELLIS PATENT 
_ BUMPING POST 


Noted for Simplicity, Strength and 
Lasting Qualities. Adapted to all 
positions. 





at 


cas_ Mechanical Mfg. Co., 


CHICAGO, ILL. 














Railway Engineering, $1.00 per year 











A RAWHIDE PINION 
mav se tie KING PIN 


and solve your Gear Trouble. We make them 
any Style, just as you and the circumstances 
will permit. 


The different ordinary formations are shown 
in our new modern catalog (though you may 
require a ‘‘Special Construction’’), which will 
be sent you. Just say ‘‘Modern Machinery.”’ 





| Re fe “Grant’s Treatise on Gears,” the reliable theo- 
re ab retical and practical work on the subject, $1.00. 


PHILADELPHIA GEAR worKS, Inc., Philadelphia 











GEO. B. GRANT, 
Pres. and M. E, 








H. J. MchEOWN 
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“The ‘Alton’ is today the best railroad 
physically in the state of Illinois; the ser- 
vice it renders is far ahead of most of the 
railroads in the state: it has been made 250 

r cent better for two-thirds of its orig- 

nal cost; it is a perfect physical proper- 
ty, wisely managed and run in the way to 
Lo the people the best possible wean Ang 

ou may quote me in this respect.” 
The Record-Herald, Chicago. 
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Please mention the 
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CONTINUOUS JOINT 


The Rail Joint Company 


GENERAL OFFICES: 
29 West 34th Street, New York City 


Makers of Base Supported Rail Joints for Standard and Special Rail Sections, 
also Girder, Step or Compromise, and Insulating Rail Joints, protected by pat- 
ents in United States and Foreign countries. 


Over Rolled 

50,000 iY from 

miles Best Quality 

in use WEBER JOINT . Steel WOLHAUPTER JOINT 





Catalogs at Agencies} 


Baltimore, Md. San Francisco, Cal. 
Boston, Mass. Seattle, Wash. 
Chicago, III. St. Paul, Minn. 
Denver, Colo. St. Louis, Mo. 
Pittsburg, Pa. Troy, N. Y. 


London, Eng. Montreal, "Can. 


HIGHEST AWARDS—Paris, 1900; 
Buffalo, 1901; St. Louis, 1904. 

























Pictures of Early 
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Four Interesting Subjects in Beautifu 
Colored Engravings by E. L. HENRY 


MEZZOTINTS in color by KING and 
CHARLES BIRD 


SEND FOR CATALOGUE ~ =— 








C.KLACKNER 


7 W. 28th ST., NEW YORK 
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The Indianapolis Switch & Frog Co., Springfield, Ohio, manufacturers of only 
High-Grade Track Work; in use wherever highest efficiency is required; highest in quailty, 
design and efficiency. Frogs, Switches, Crossings and General Track Accessories. 
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PORTABLE HYDRAULIC JACK 


The Jack shown in this cut is a special Hydraulic Jack 
patented by us for use in round house, machine shop and 
car barn service and is made in all tonnages from 20 ton 
upward. The wheels are so arranged that when the 
jack is in use the wheels do not interfere with the base 
of the jack. The Jack can be easily moved from place 
to place by tilting the jack backward till the wheels touch 
the ground and it can then be moved in any direction. 
It requires only one man to move any of the jacks of this 
type from one place to another and it can be done 
quicker and without injury to the tool than any means of 
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ev | | | Write for Special Cireuler. 
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BALLAST PLACING DEVICE 


Patented March 21, 1905 Civil Engineer’s 
Has been placed in service on eleven trunk lines 
POCKET 


and eight smaller railroads since April 1st. 





!1iG, 1-Showing ballast removed from end of ties to be raised, 
track jacked up and device in position to receive ballast 
for placing under tie. 





We will guar- 
antee that ev- 
erv narticle of 
ballast will re- 
main under tie 
and that ma- 
chine will 
work in any 
; kind of ballast. 








Order 

Samples 
Satisfaction 

guaranteed or 


money refund- 
ed. 


$9.00 














Fic. 2--Showing pan removed, ballast under tie, and cleaner 
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RAILWAY ENGINEERING 


BOOK-SELLING DEPARTMENT 


Any of the following books will be sent by mail, postage paid, upon receipt of the price. When ordering more than one 
Cash should be sent with order. Remit by postal or express money 


copy state whether to be sent by express. 
order or by bank draft on Chicago or New York. 


RAILWAY ENGINEERING. 


510 Security Building 
CHICAGO, ILL. 
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The Transition Curve by C. 
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Practical Switch Work by D. 
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Location of Railways by Ar- 
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Railroad Construction by Wal- 
ter Loring Webb 
Field Practice of Railway Lo- 
cation by Willard Beahan.... 
The Field Practice of Laying 
out Circular Curves for Rail- 
roads by J. C. Trautwine.... 
The Trackman’s Helper by J. 
Kindelan 
Railway Right of Way Survey- 
ing by Albert I. Frye...... 
Economics of Road Construc- 
tion by H. P, Gillete......... 
Railway Surveys and Resurveys 
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American Railway Bridges and 
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Specifications for Steel Bridges 
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EARTHWORK AND MASONRY 
AND ITS COST. 
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A Treatise on Masonry Con- 
struction by Ira O. Baker.... 
A Method of Calculating the Cu- 
bic Contents of Excavations 
and Embankments by the Aid 
of Diagrams by J. C. Traut- 
WG rani citatacut eretadaess 
Prismoidal Formulae and Earth- 
work by Thomas U. Taylor.. 
Earth and Rock Excavation by 
C. Prelini 
Tables for Calculating the Cu- 
bic Contents of Excavations 
and Embankments by John R. 
PEUGHOM! (5 6ccbiorc sia'e oo Oe aete 
Tunneling, Explosive Com- 
pounds, and Rock Drills by 
Eb. Se DOMROD. ocak cess suo 
Rock Excavation by Halbert 
Powers Gillette .. .......... 
Tunneling by C. Prelini, Ad- 
ditions by C. S. Hill........ 
Ordinary Foundations by 
Charles Evan Fowler ...... 
Railway and Other Earthwork 
Tables by Charles L. Cran- 
CAME “esis Daerah vcluguntews ance 
Railroad Curves and Earth- 
work by C. PF, Allen...<..... 
Modern Stone-Cutting and Ma- 
sonry by J. S. Siebert....... 
Improvements of Rivers by B. 
Be NOMS vic acne ieee ces 
Design and Construction of 
Dams by E. Wegmann 
Treatise on Roads and Pave- 
ments by I. ©. Baker... .: 
Highway Construction by A. T. 
UENO <giviulnccucauaote coos 
City and Pavements 
Suited to Cities of Moderate 
Size by W. P. Judson...... 2.00 
Earth Dams by Burr Bussell... 1.00 
Earthwork Tables by E 
Henderson 00 


1.25 


1.50 


Coe ere r reese eecece 
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VENTILATION, HEATING, SEW- 
ERAGE. 


The Heating and Ventilation of 
Buildings by R. C. Carpen- 


ROE united swan canoe eeamernnt 4.00 
Tables and Diagrams for Mak 

ing Estimates for Sewerage 

Work by S. M. Swaab..... : 50 
British Sewerage Works by M. 

IM ENOMEE! Ace ateiis o50-cca sine eee 2.00 
Ventilation and Heating by John 

Se NON scars wicca dunes 4.00 
Electric Heating by E. J. Hous- 

ton and A. E. Kennelly...... 1.00 
American Plumbing Practice by 2.50 
Cleaning and Sewerage of Cit- 

ies by Prof. R. Baumeister.... 2.00 


Dimensions of Pipes, Fittings 
and Valves by W. D. Brown- 
Mn. sdk tuasacnueceeamaaees 75 


Steam Heating and Ventilation 


by William S. Monroe....... 2.00 
Sewerage Work Analyses by C. 
POUMEE  ccicie'e a cue womens 2.00 





ELECTRICITY, 
MOTORS 


The Induction Motor by B. A. 
ONSOHU:. ccedexices vacwieunte 

The Induction Motor; Its The- 
ory and Design by Boy de 
Me POUR: Secceactaoeancnneas 

Power Distribution for Electric 
Railways by Loyis Bell..... 

Electric Power Transmission by 
POnis HOM: on wueivewss ace nass 

Long Distance Electric Power 
Transmission by R. W.Hutch- 
inson, Jr. 

Electricity One Hundred Years 
Ago and To-day by E, J. 
HROUMOW dcuuratics doccnuseens 

Electric Transmission of Water 
Power by Alton D. Adams.. 

Electric-Dynamic Machinery by 
E. J. Houston and A. E. Ken- 
nelly 

High Tension Power Transmis- 
NOR DW -s wereucsccxcdesacea we 

Berlin-Zossen Electric Railway 
Tests of 1903 by Louis Bell.. 

Recent Types of Dynamo-Elec- 
tric Machinery by Edwin J. 
Houston and A. E. Kennelly 

Electrical Engineering Leaflets, 
Containing the Underlying 
Principles of Electricity and 
Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly. In 
three grades as follows: 
Elementary Grade 
Intermediate Grade 
Advanced Grade 

Practical Calculation of Dyna- 
mo-Electric Machines by A. 
E. Wiener 

Original Papers on Dynamo- 
Machinery and Allied Sub- 
jects by John Hopkinson .... 

The Electric Motor by Edwin J. 
Houston and A. E. Kennelly 

Alternating Electric Currents 
by E. J. Houston and A. E. 
Kennelly 

The Theory and Calculation of 
Alterating Current Phenom- 
ena by Charles Proteus Stein- 
me 

The 
GUNN OND Se duoc ease ce nia cake 

Electric Arc Lighting by Ed- 
win J. Houston and A. E. 
Kennelly 

Electric Lighting Specifications 
by E. A. Merrill 

Electric Incandescent Lighting 
by Edwin J. Houston and A. 
E. Kennelly 

Modern Electric Railway Mo- 
tors by George T. Hancheft. 

The Universal Wiring Computer 
by Gael Hemme... <......2-<-« 

Electricity and Magnetism by 
C. P. Steinmetz 

Shop and Road Testing of Dy- 
namos and Motors by E. C. 
Parham and J. C. Shedd.... 

Spangenberg’s Steam and Elec- 
trical Engineering by Messrs. 
E. Spangenberg, A. Uhl, and 
E. W._ Pratt : } 

Storage-Battery Engineering by 
Lamar Lyndon 

Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly..... 

Alternating Current Wiring and 
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DYNAMOS, 


1.50 


2.50 
2.50 
4.00 


1.00 
3.00 


2.50 
3.00 
3.00 


4.00 


1.00 


Distribution by William Leroy 
WRN ae succucadecuaedeades 
Experiments with Alternate 
Currents of High Potential 
and High Frequency by Ni- 
kola Tesla 
Alternating Current Transform- 
er. byl. G, Bante. s cesccaecs 
Static Electricity by Hobart 
DARROW ccucaeansitucdugadeeds 
Diagram of Electrical Connec- 
tions by Cecile P. Poole...... 
Designs for Small Dynamos and 
Motors by Cecile P. Poole.. 
Dynamo Design; Its Theory 
and Practive by A. Press.... 
Lecture Notes on the Theory 
of Electrical Measurements by 
Bia Ws UO vaca ceciscves 
Practical Management of Dyna- 
mos and Motors by F. M. 
Crocker and S. S. Wheeler... 
The Dynamo, {ts Theory, De- 
sign and Manufacture by C-. 
C. Hawkins and F. Wallis... 
Alternating Currents and Alter- 
nating Machines by D. C. 
VAGMNONE ca aes cbtda nd oe co ws 
Transformers for Single and 
Multiphase Currents by G. 
MS cake ceeds a onde s vax 
Management of Dynamos by 
Ce W, PalersOth ck ckccncesnes 
Electric Motor Construction 
for Amateurs by C. D. Park- 
BONED oc. acovaeeecsueeetedses 
Electric Railway Motors by N. 
WOUSU Ns cccdcadeciadecnnes 
Alternating Current Engineer- 
ing Practically Treated by E. 
B. Raymond 
Alternating Current Machines 
by Sheldon and Mason...... 
Dynamo Electric Machinery by 
Samuel Sheidon 
Dynamos and Electric Motors 
Pe REOWONE kn cadwwek deans 
Electric Bells and All About 
Them by S. R. Bottone...... 
The Engineering and Electric 


ee | 
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Traction Pocket-book by 
PND: DAWEOR. sc vésecmiacens 
Electrical Engineers’ Pocket- 


Book by Horatio Foster.... 
The Application of Electricity 
to Railway Working by W. 
E. Langdon 


TELEPHONY AND TELEGRA- 
PHY. 


Telephony by A. V. Abbott.... 
Vol. 1. The Location of Cen- 
tral Offices 
Vol. 2. The Construction of 
Underground Conduits .... 
Vol. 3. The Cable Plant.... 
Vol. 4. Construction of Aer- 
ial Lines 
Vol. 5. The Substation .... 
Vol. 6. Switchboards and the 
Central Office 
Wireless Telegraphy by A. 
Frederick Collins 
Electric Telegraphy by Edwin 
J. Houston and A. E. Ken 
NOU oo Sccrudenecieeacesneads 
American Telephone Practice 
by Kempster B. Miller...... 
Synchronous and Other Mul- 
tiple Telegraphs by Albert 
Cushing Crehore .......0... 
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LEER I AE TEAS 


1.00 


1.00 
1.50 
2.00 
2.00 
2.00 
2.00 


1.00 


1.00 


3.00 


3.50 


1.75 
1.50 


1.00 
1.00 


2.50 
2.50 
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.50 
15 


5.00 
5.00 


5.00 


6.00 
1.50 


1.50 
1.50 


1.50 
1.50 


1.50 
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1.00 
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RELIABLE 


@ That is the kind of dispatching. system railroad 





men value. 

@ That the Kellogg train dispatching by telephone 
system can be de- 
pended upon is 
best proved by the 
work it is doing 
today on some of 
the best known 





railroads. 


@ If you are inter- 
ested send for our 
train dispatching bul- 
letin No. 37-I. 

@ Every inquiry re- 
ceives prompt and 
careful attention. 


Open View—Notice Simplicity 


Jones 


Binz 
& y ~\ 
: 8 
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Branch Offices 
SAN FRANCISCO 








KANSAS CITY 





WINNIPEG, CAN. 
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“AMERICAN 


The German-American Car Co. 


Manufacturers 


STEEL tame CARS 


TANW TNE A000 


General Offices 


American Trust Building, Chicago 


Plants at 


Warren, Ohio, and East Chicago, Indiana 





Railway Engineering 
One Year--One Dollar 























The ens Light” 


ames | te 
al 7 i Standard 
a: “WELLS LIG ie with a!! 
\ 4 7 = 
ae! Pa ALLWORK & WELLS PATENTS. 





Railroads 
Contractors 


avy 





17,00 ps a bg United States 


For ac idents at night, for night construction, 
Itis “Always Ready.” RL peg by weather, 
Made in sizes. ), 2,000 to 4,000 candle 
power from eae oil. 


The “Wells Light” 


(Registered Title) Wallwork & Wells’ Patents 


Since its adoption for tire expanding, has met 
with urbounded success, having already 
been auupted by a number of roads. 


The Wells Light Manufacturing Company 
EDWARD ROBINSON, Sole Proprietor 46 Washington St., New York 
a CHICAGO AGENTS, CRERAR, ADAMS & CO, 











CLARK’S PERFECT 


SAND DRIER 


No. 1 Dries About 10 Tons a Day 
No. 2 Dries About 5 Tons a Day 


PARKHURST & WILKINSON CO. 


Iron, Steel and Railway Supplies 
CHICAGO, ILL. 
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RICHARD DUDGEGN 


Inbentor, Patentee and Original 


Manufacturer of the 


and Roller Tube Expander 
RICHARD DUDGEON, - 


NEW YORK 








The —— Switch & Frog Co. 


SPRINGFIELD, OHIO 


Switch Stands 
Crossings 
Frogs 
Switches 
Derails 

Etc. 


Steam and Especially designed 
Electric 


Railways requirements of 


HIGH-SPEED HEAVY-TRAFFIC RAILWAYS 


Catalog ue upon request. 


and adapted to meet 








says Time Checks 


No other system has proved } 
so simple, so inexpensive to 
install and so satisfactory in } 
HED operation as fhe Time } 
Z _\Check System. 


',:/ Our pamphlet “Time Checks | 

, and Their Use” is well worth } 
the three minutes necessary } 

for a reading. 


American Railway Supply Company 


24 Park Place, NEW YORK 
Address Dept. L. 











Patterson Blocks 


ARE THE BEST 








All Sheaves Bushed. 

All Hooks made 

from Staybolt Iron 

and flattened. Also 
Extra Heavy Oil’ 
Well Blocks. 


WRITE FOR PRICES 














W. W. Patterson Gompany 


56 Water Street PITTSBURG 


CAREY’S 
Cement Roofing 


The Oldest and Most Durable Composition Roofing on the 
Market. In use .on all classes of railroad buildings 
throughout the United States. 
Carey’s Asphalt Roofing Paints 
For Tin, Iron, Steel, Felt and Composition 
Roofs; Bridges, Stacks, Boiler Fronts, ete. 
Carey’s Freight Car Roofing 
2-ply, 3-ply and Burlap Center. 


The PHILIP CAREY COMPANY 


Sole Distributers. General Offices, CINCINNATI, 0. 




















JACKSON SHOVEL & TOOL CO. 


—Manufacturers of— 


Track. Shovels and 


Locomotive Scoops 


MONTPELIER, INDIANA 
Send for Our Catalogue. 














